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Terms  used  in  the  report  are  defined  below.  The  definitions 
were  adapted  from  Baldwin  and  McGuinness  (1963),  Langbein  and  Iseri 
(1960),  Lohman  and  others  (1972),  and  U.S.  Water  Resources  Council 
(1980). 

Aquifer  —  A  geologic  formation,  group  of  formations,  or  part  of  a  forma¬ 
tion  that  contains  sufficient  saturated  permeable  material  to 
yield  significant  quantities  of  water  to  wells  and  springs. 


Artesian  aquifer  —  See  confined  aquifer. 

Base  flow  —  Ground  water  that  has  been  discharged  into  a  stream 
channel  as  spring  or  seepage  water. 


Confined  aquifer  —  An  aquifer  that  lies  between  layers  of  less  permeable 
rock  and  in  which  ground  water  is  confined  under  pressure 
significantly  greater  than  atmospheric.  Static  water  levels  in 
wells  that  penetrate  a  confined  aquifer  are  higher  than  the 
top  of  the  aquifer.  Synonym:  artesian  aquifer.  See  also 

unconfined  aquifer. 


Consumptive  use  —  The  quantity  of  water  absorbed  by  crops  and 
transpired  or  used  directly  in  the  building  of  plant  tissue 
together  with  that  evaporated  from  the  cropped  area. 


Contaminant  —  Any  physical,  chemical,  biological,  or  radiological  sub¬ 
stance  or  matter  in  water.  U.S.  Environmental  Protection 
Agency  drinking-water  regulations  express  limits  as  "maximum 
contaminant  levels." 


Direct  runoff  —  Water  that  enters  stream  channels  promptly  after  rainfall 
or  snowmelt. 


Discharge  of  ground  water  —  The  processes  by  which  water  leaves  an 
aquifer. 

Evapotranspiration  —  Water  withdrawn  from  a  land  area  by  evaporation 
from  water  surfaces  and  moist  soil  and  by  plant  transpiration . 

Flow  line  —  The  path  that  a  particle  of  water  follows  in  its  movement 
through  saturated,  permeable  rocks. 

Ground-water  divide  —  A  ridge  in  the  water  table  or  other  potentiometric 
surface  from  which  ground  water  moves  away  in  both 
directions . 


Head 


—  The  height  above  a  standard  datum  of  the  surface  of  a  column  of 
water  that  can  be  supported  by  the  static  pressure  at  a  given 
point  in  an  aquifer.  In  this  report,  datum  used  is  National 
Geodetic  Vertical  Datum  of  1929.  See  potentiometric  surface. 


Hydraulic  conductivity  —  The  volume  of  water  that  will  move  in  unit  time 
under  a  unit  hydraulic  gradient  through  a  unit  area  measured 
at  right  angles  to  the  direction  of  flow.  Hydraulic  conductivity 
describes  the  ability  of  the  aquifer  material  to  transmit  water 
and  may  have  substantially  different  values  for  horizontal  and 
vertical  flow  through  the  same  material. 

Hydraulic  gradient  —  The  change  in  head  per  unit  of  distance  in  a  given 
direction . 


Intermittent  stream  —  One  which  flows  only  at  certain  times  of  the  year 
when  it  receives  water  from  springs  or  from  some  surface 
source,  such  as  melting  snow  in  mountainous  areas.  Synonym: 
seasonal . 


National  Geodetic  Vertical  Datum  of  1929  (NGVD  of  1929)  —  A  geodetic 
datum  derived  from  a  general  adjustment  of  the  first-order  level 
nets  of  both  the  United  States  and  Canada,  formerly  called 
mean  sea  level. 


Potentiometric  surface  —  An  imaginary  surface  representing  the  static 
head  of  ground  water,  of  which  the  water  table  is  one  type. 
The  potentiometric  surface  for  a  confined  aquifer  is  the  level  at 
which  water  would  stand  in  wells  producing  from  that  aquifer. 


Perched  ground  water  —  Unconfined  ground  water  separated  from  an 
underlying  body  of  ground  water  by  an  unsaturated  zone  and 
held  up  by  a  bed  of  rock  with  a  low  permeability. 


Perennial  stream  —  One  which  flows  continuously. 


Recharge  —  The  processes  of  addition  of  water  to  the  zone  of  saturated 
rock . 


Specific  capacity  —  The  rate  of  discharge  of  water  from  the  well  divided 
by  the  drawdown  of  the  water  level  within  the  well. 


Storage  —  Water  naturally  detained  in  an  aquifer,  artificial  impoundment 
of  water  in  an  aquifer,  or  the  water  so  impounded. 


IX 


Transmissivity  —  The  rate  at  which  water  is  transmitted  through  a  unit 
width  of  an  aquifer  under  a  unit  hydraulic  gradient.  Trans¬ 
missivity  describes  the  ability  of  the  entire  thickness  of  an 
aquifer  to  transmit  water  and  is  the  product  of  hydraulic 
conductivity  and  saturated  thickness. 

Unconfined  aquifer  —  An  aquifer  in  which  only  part  of  the  permeable 
rock  is  saturated.  Synonym:  water-table  aquifer.  See  also 
confined  aquifer. 

Water  budget  —  An  accounting  of  the  inflow  to,  outflow  from,  and 
storage  changes  in  an  aquifer. 


Water  table  —  The  surface  in  an  unconfined  aquifer  below  which  the 
rocks  are  saturated  with  water.  The  water  table  is  the  level  at 
which  water  stands  in  wells  that  penetrate  the  uppermost  part 
of  an  unconfined  aquifer.  See  potentiometric  surface. 

Water-table  aquifer  —  See  unconfined  aquifer. 
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CONVERSION  FACTORS 


For  readers  who  prefer  to  use  metric 
pound  units,  the  conversion  factors  for  the  terms 
listed  below: 


Multiply  inch-pound  unit 


By 


inch  (in.) 
foot  (ft) 
mile  (mi) 
acre 

square  mile  (mi2) 
cubic  foot  per  second 
(ft3/s) 

acre-foot  (acre-ft) 
acre-foot  per  acre 
(acre-ft/acre) 
foot  squared  per  day 
(ft2/d) 

gallon  per  minute 
(gal/min) 

gallon  per  minute  per 
foot  [(gal/min)/ft] 
ton  per  day 
(ton/d) 

degree  Fahrenheit  (°F) 


25.4 

0.3048 

1.609 

0.4047 

2.590 

0.02832 

0.001233 

0.3047 

0.0929 

0.06309 

0.207 

0.9072 

(temp  °F-32)/1.8 


units  rather  than  inch- 
used  in  this  report  are 


To  obtain  metric  unit 

millimeter  (mm) 
meter  (m) 
kilometer  (km) 
hectare  (ha) 
square  kilometer  (km2) 
cubic  meter  per  second 
(m3/s) 

cubic  hectometer  (hm3) 
cubic  meter  per  square 
meter  (m3/m2) 
meter  squared  per  day 
(m2/d) 

liter  per  second 
(L/s) 

liter  per  second  per 
meter  [(L/s)/m] 
megagram  per  day 
(Mg/d) 

degree  Celsius  (°C) 
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ABSTRACT 


Population  growth  in  the  upper  Verde  River  area  is  occurring 
mostly  in  the  Verde  Valley  where  development  of  additional  water  supplies 
will  eventually  depend  on  ground  water  from  the  regional  aquifer.  The 
availability  of  surface  water  for  use  is  limited  owing  to  downstream  water 
rights.  Ground  water  occurs  in  a  thick  sequence  of  flat-lying  limestone 
and  sandstone  that  underlies  most  of  the  2,600-square-mile  project  area. 
The  regional  aquifer  includes  the  alluvium  along  the  Verde  River,  Verde 
Formation,  Coconino  Sandstone,  Supai  Formation,  Naco  Formation,  Redwall 
Limestone,  Martin  Formation,  and  Tapeats  Sandstone.  Ground  water  flows 
downgradient  toward  the  Verde  River.  Depth  to  water  generally  is  less 
than  800  feet  below  the  land  surface.  Wells  that  tap  these  rock  units 
produce  from  less  than  10  to  1,600  gallons  per  minute.  Where  present, 
faulting,  fracturing,  and  solution  cavities  increase  well  yields.  Other 
aquifers  provide  local  perched  sources  of  water  from  volcanic  rocks, 
granitic  rocks,  alluvium,  Kaibab  Limestone,  and  Toroweap  Formation  in 
parts  of  the  Black  Hills  and  Plateau  uplands. 

The  ground-water  budget  comprises  111,000  acre-feet  of  base 
flow  discharged  from  the  area  as  surface  water,  35,000  acre-feet  lost  to 
evapotranspiration ,  31,000  acre-feet  of  surface  water  consumed  by 

irrigated  crops,  and  8,000  acre-feet  of  ground  water  withdrawn  primarily 
for  public  and  domestic  use.  Continued  ground-water  development  will 
eventually  decrease  the  base  flow  in  the  streams  because  of  the  close 
association  between  ground  water  and  surface  water.  Because  no  storage 
facilities  for  floodflows  exist,  this  decrease  will  affect  the  surface-water 
uses  in  the  Verde  Valley  as  well  as  the  amount  of  water  available  to 
downstream  water  users. 

Ground  water  and  surface  water  are  of  acceptable  chemical 
quality  for  most  uses  except  for  the  water  obtained  near  Camp  Verde. 
Dissolved-solids,  sulfate,  arsenic,  and  fluoride  concentrations  in  the 
ground  water  from  the  Verde  Formation  and  alluvium  exceed  the  maximum 
contaminant  levels  for  drinking  water  as  recommended  by  the  U.S. 
Environmental  Protection  Agency  and  the  State  of  Arizona.  Dissolved 
solids  exceed  500  milligrams  per  liter  throughout  most  of  the  Verde 
Formation.  Concentrations  are  as  much  as  97,700  milligrams  per  liter  but 
generally  are  less  than  5,000  milligrams  per  liter.  Sulfate  concentrations 
exceed  the  maximum  contaminant  level  of  250  milligrams  per  liter  near 
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Middle  Verde  and  Camp  Verde  owing  to  the  presence  of  evaporite  minerals 
in  the  Verde  Formation.  Sulfate  concentrations  are  as  much  as  64,700 
milligrams  per  liter  but  generally  are  less  than  2,900  milligrams  per  liter. 
Large  concentrations  of  arsenic  occur  in  some  wells  and  springs  that  tap 
the  Verde  Formation  from  Cornville  and  Rimrock  to  Camp  Verde.  Arsenic 
concentrations  in  this  part  of  the  area  ranged  from  1  to  240  micrograms 
per  liter,  and  about  30  percent  exceeded  the  maximum  contaminant  level 
of  50  micrograms  per  liter.  Rock  samples  of  the  Verde  Formation  from 
this  same  area  contained  from  7  to  88  micrograms  per  gram  of  arsenic;  the 
largest  concentrations  are  associated  with  clay.  Arsenic  is  disseminated 
throughout  the  formation  rather  than  confined  to  a  particular  bed.  Near 
Camp  Verde  and  Middle  Verde,  water  from  nine  wells  exceeds  the 
maximum  contaminant  level  for  fluoride  and  is  as  much  as  3.4  milligrams 
per  liter.  In  all  the  streams  except  Bitter  Creek  and  the  Verde  River 
downstream  from  Camp  Verde,  the  surface-water  quality  is  well  suited  for 
irrigation,  its  primary  use.  Mine  drainage  contaminates  Bitter  Creek. 
The  salinity  hazard  is  medium  to  high  in  the  Verde  River  downstream 
from  Camp  Verde.  The  increase  in  dissolved  solids,  mostly  sodium  and 
sulfate,  is  from  ground  water  discharged  from  the  Verde  Formation  and 
alluvium. 


INTRODUCTION 


During  recent  years,  the  Verde  Valley  has  experienced  a  rapid 
growth  in  population  and  a  concurrent  increase  in  water-resources 
development.  The  increase  in  population  is  closely  associated  with  the 
growing  interest  in  this  area  as  a  retirement  location.  The  Verde  River, 
numerous  lakes,  Indian  ruins,  and  spectacular  scenery  make  this  a 
popular  tourist  and  recreation  area.  Surface  water  is  used  primarily  for 
irrigation  and  recreation,  but  surface-water  use  is  limited  in  the  area 
owing  to  downstream  water  rights.  Ground  water  serves  as  the  major 
source  of  public  and  domestic  water,  and  future  development  probably  will 
depend  on  this  water  supply.  The  increasing  demand  for  water  prompted 
an  appraisal  of  the  water  resources  in  the  upper  Verde  River  area.  The 
study  was  made  by  the  U.S.  Geological  Survey  in  cooperation  with  the 
Arizona  Department  of  Water  Resources. 

Ground-water  and  surface-water  resources  cannot  be  considered 
separately  in  the  upper  Verde  River  area.  Discharge  from  the  regional 
aquifer  maintains  the  flow  of  the  perennial  streams  in  the  area. 
Large-scale  ground-water  development  would  ultimately  decrease  the 
low-flow  surface  outflow  from  the  basin. 


Purpose  of  the  Investigation  and  Scope  of  the  Report 


The  purpose  of  the  investigation  was  to  define  the  ground- 
water  system,  determine  the  low-flow  characteristics  of  streams  in  the 
area,  evaluate  the  relation  between  ground  water  and  surface  water,  and 
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determine  the  extent  of  development  and  its  effects  on  the  ground-water 
system.  The  report  describes:  (1)  the  distribution,  structure,  and 

lithology  of  the  geologic  units  that  underlie  the  area  and  their  relation  to 
the  occurrence,  movement,  availability,  and  chemical  quality  of  ground 
water;  (2)  the  base  flow,  low-flow  frequency,  flow  duration,  and  chemical 
quality  of  water  in  the  Verde  River  and  its  perennial  tributaries;  and  (3) 
a  ground-water  budget  for  the  regional  aquifer. 


Location  of  the  Area 


The  upper  Verde  River  area  is  in  north-central  Arizona  and 
overlaps  the  Central  highlands  and  the  Plateau  uplands  water  provinces 
(fig.  1).  This  area  occupies  about  2,600  mi2  of  Yavapai  and  Coconino 
Counties.  The  main  population  centers  are  in  the  Verde  Valley  near 
Cottonwood,  Camp  Verde,  Clarkdale,  and  Sedona. 


Physiography  and  Climate 


The  study  area  includes  the  northern  valley  of  the  Verde 
River;  the  valley  is  bounded  by  the  escarpment  of  the  Mogollon  Rim  to 
the  north  and  northeast  and  by  the  Black  Hills  to  the  southwest.  The 
Mogollon  Rim  escarpment,  which  is  the  boundary  between  the  Plateau 
uplands  province  and  the  Central  highlands  province,  is  a  steeply  sloping 
cliff  that  rises  1,000  to  2,000  ft  from  the  Verde  Valley  floor  to  altitudes 
of  5,500  to  7,500  ft  above  the  National  Geodetic  Vertical  Datum  of  1929  at 
the  upper  edge  of  the  escarpment  (fig.  1).  The  rim  is  cut  by  steep- 
walled  canyons,  and  south  of  the  rim  is  a  landscape  of  buttes  and  mesas. 
The  plateau  altitudes  are  about  6,000  ft  near  the  rim  to  9,256  ft  at  Bill 
Williams  Mountain.  The  Black  Hills,  part  of  the  Central  highlands 
province,  rise  to  7,834  ft  in  the  north  at  Woodchute  Mountain  and  to 
6,525  ft  in  the  south  at  Squaw  Peak  (fig.  1). 

The  Verde  River  is  the  main  stream  that  drains  the  study  area 
and  enters  the  area  in  T.  17  N.,  R.  1  W.  The  river  flows  along  the  foot 
of  the  Black  Hills  eastward  to  Perkinsville  then  southeastward  where  it 
leaves  the  study  area  at  its  confluence  with  Fossil  Creek.  Altitudes  along 
the  Verde  River  range  from  about  4,240  ft  where  the  Verde  River  enters 
the  study  area  to  about  2,540  ft  where  the  river  flows  out  of  the  study 
area . 


The  major  perennial  tributaries  to  the  Verde  River  are  Sycamore 
Creek,  Oak  Creek,  Beaver  Creek,  West  Clear  Creek,  and  Fossil  Creek. 
These  tributaries  drain  the  region  north  and  east  of  the  Verde  River  and 
flow  in  a  southwesterly  direction  toward  the  Verde  River.  Most  streams 
that  drain  the  Black  Hills  and  the  northwestern  part  of  the  study  area 
flow  only  in  response  to  rainfall  or  snowmelt.  Perennial  flow  in  the  Verde 
River  and  its  major  tributaries  is  maintained  by  ground-water  discharge. 


112 


0  90  100  MILES 

I - 1 — *“1 - H 

0  90  OO  190  KILOMETERS 


EXPLANATION 


BOUNDARY  OF  STUDY  AREA 

DRAINAGE  DIVIDE  BETWEEN  VERDE 
RIVER  AND  LITTLE  COLORADO 
RIVER 


Figure  l.--Area  of  report  and  Arizona's  water  provinces 
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The  Mogollon  Rim  and  the  Black  Hills  influence  the  climate  of 
the  area.  Moisture-laden  airmasses,  on  encountering  these  topographic 
features,  rise,  cool,  and  precipitate  moisture.  Annual  precipitation 

ranges  from  18  to  26  in.  near  the  rim  and  in  the  Plateau  uplands,  the 

highest  values  occur  along  the  rim  (Sellers  and  Hill,  1974).  Annual 
snowfall  is  about  40  to  85  in.  (Sellers  and  Hill,  1974,  p.  208  and  276). 
Jerome,  the  only  weather  station  in  the  Black  Hills,  receives  about  18  in. 
of  precipitation  and  25  in.  of  snowfall  per  year.  In  the  Verde  Valley 

precipitation  ranges  from  12  to  17  in.  per  year,  and  snowfall  is  negligible. 

The  average  annual  temperature  ranges  from  43°F  at  Happy  Jack  Ranger 
Station  to  62°F  at  Cottonwood  (Sellers  and  Hill,  1974). 


Precipitation  is  seasonal;  during  the  winter,  storms  associated 
with  frontal  systems  bringing  moisture  from  the  Pacific  Ocean  traverse  the 
area  from  west  to  east.  These  storms  spread  rainfall  of  light  to  moderate 
intensity  across  large  parts  of  the  southwestern  United  States  from  late 
October  through  April.  Precipitation  often  occurs  as  rain  at  the  lower 
elevations  in  the  Verde  Valley  and  as  snow  at  higher  elevations  along  the 
Mogollon  Rim,  on  the  plateau,  and  on  the  Black  Hills.  Winter  storms  have 
been  the  cause  of  many  of  the  major  floods  in  this  area,  particularly  when 
warm  rain  falls  on  snow.  The  highest  runoff  during  a  year  commonly 
occurs  in  March  and  April  as  a  result  of  snowmelt.  High  flows  are  less 
common  in  May  and  early  June  between  the  winter  and  summer  storm 
seasons  than  during  any  other  part  of  the  year.  The  second  precipitation 
season  is  during  the  summer  when  moist  tropical  air  sweeps  in  from  the 
south.  Precipitation  at  this  time  of  year  often  occurs  as  short-duration , 
locally  intense  thunderstorms  that  are  common  from  late  June  through 
early  October  and  often  cause  local  flash  flooding. 


Methods  of  Investigation 


The  fieldwork  on  which  this  report  is  based  was  done  in 
1976-80.  Hydrologic  data  collected  prior  to  this  investigation  and  selected 
data  collected  by  other  agencies  are  included  in  the  hydrologic  data  tables 
at  the  end  of  the  report.  An  inventory  was  made  of  wells  and  springs, 
and  water  levels  in  wells  were  measured  where  possible  (tables  10,  11, 
and  12).  Well  and  spring  locations  are  described  in  accordance  with  the 
well-numbering  system  used  in  Arizona,  which  is  explained  and  illustrated 
in  figure  2.  The  altitudes  of  wells  and  springs  were  obtained  from  U.S. 
Geological  Survey  topographic  maps  at  scales  of  1:24,000  or  1:62,500. 
Water  samples  were  collected  from  selected  wells,  springs,  and  streamflow 
sites  (tables  13  and  14).  Drill  cuttings  were  collected  and  analyzed  for 
arsenic  in  areas  where  large  concentrations  of  arsenic  occurred  in  water 
samples . 

The  geologic  map  is  generalized  from  existing  geologic  maps 
(pi.  1).  In  areas  of  intense  faulting  only  the  major  faults  are  shown. 
In  the  upper  Verde  River  area  many  of  the  individual  rock  units  or 
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The  well  numbers  and  letters  used  by  the  Geological  Survey  in 
Arizona  are  in  accordance  with  the  Bureau  of  Land  Management's  system 
of  land  subdivision.  The  land  survey  in  Arizona  is  based  on  the  Gila 
and  Salt  River  meridian  and  base  line,  which  divide  the  State  into  four 
quadrants.  These  quadrants  are  designated  counterclockwise  by  the 
capital  letters  A,  B,  C,  and  D.  All  land  north  and  east  of  the  point  of 
origin  is  in  A  quadrant,  that  north  and  west  is  in  B  quadrant,  that 
south  and  west  in  C  quadrant,  and  that  south  and  east  in  D  quadrant. 
The  first  digit  of  a  well  number  indicates  the  township,  the  second  the 
range,  and  the  third  the  section  in  which  the  well  is  situated.  The 
lowercase  letters  a,  b,  c,  and  d  after  the  section  number  indicate  the 
well  location  within  the  section.  The  first  letter  denotes  a  particular 
160-acre  tract,  the  second  the  40-acre  tract,  and  the  third  the  10-acre 
tract.  These  letters  are  also  assigned  in  a  counterclockwise  direction, 
beginning  in  the  northeast  quarter.  If  the  location  is  known  within  the 
10-acre  tract,  three  lowercase  letters  are  shown  in  the  well  number.  In 
the  example  shown  in  figure  2,  well  number  (A-4-5)19caa  designates  the 
well  as  being  in  the  NE^NE^SW1^  sec.  19,  T.  4  N.,  R.  5  E.  Where  there 
is  more  than  one  well  within  a  10-acre  tract,  consecutive  numbers  begin¬ 
ning  with  1  are  added  as  suffixes. 

When  a  section  is  more  than  1  mile  in  any  dimension,  the 
section  number  applies  as  usual.  The  oversized  section  is  divided  so 
that  a  full  square-mile  unit  of  the  section  is  adjacent  to  a  normal  section 
within  the  same  township;  the  remainder  is  considered  as  a  separate  unit 
of  land.  Appropriate  N.,  S.,  E.,  or  W.  letters  are  assigned  to  the 
units,  depending  upon  where  they  lie  in  relation  to  the  full  square-mile 
unit.  A  well  would  be  designated  as  shown  in  figure  2  with  the  appro¬ 
priate  letter  following  the  section  number  in  which  the  well  is  located. 


Figure  2.--Wel1-numbering  system  in  Arizona. 
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formations  are  hydraulically  connected  and  function  as  a  single  water¬ 
bearing  unit;  therefore,  they  were  grouped  for  mapping  in  order  to 
reflect  this  relation. 


Precambrian  metamorphic  and  granitic  rocks  were  mapped  as  a 
single  unit.  Paleozoic  and  Mesozoic  rocks  were  divided  into  three  map 
units  on  the  basis  of  hydrologic  and  lithologic  characteristics  and  map- 
pable  size.  The  rocks  of  the  regional  aquifer  were  grouped  into  two  map 
units.  The  Coconino  Sandstone,  Supai  Formation,  and  Naco  Formation 
were  grouped  as  the  first  map  unit;  the  Redwall  Limestone,  Martin  Forma¬ 
tion,  and  Tapeats  Sandstone  were  grouped  as  the  second  map  unit.  The 

rocks  that  lie  above  the  regional  aquifei - the  Toroweap  Formation,  Kaibab 

Limestone,  and  Moenkopi  Formation — are  the  third  map  unit.  Rocks  of 
Tertiary  age  are  divided  into  sedimentary  rocks,  volcanic  rocks,  and  the 
Verde  Formation.  Sedimentary  rocks  include  the  sedimentary  rocks  of 
Krieger  (1965;  1967a,  b),  the  Hickey  Formation  (Anderson  and  Creasey, 
1958),  and  the  Perkinsville  Formation  (Lehner,  1958).  Volcanic  rocks 
include  the  basalts,  cinders,  and  associated  volcanic  sediments  of  the 
Hickey  Formation,  Perkinsville  Formation,  Verde  Formation,  and  the 
intermediate  basalt  of  Lehner  (1958).  The  Verde  Formation  is  a  signifi¬ 
cant  part  of  the  regional  aquifer  and  is  mapped  as  a  separate  unit.  Two 
Quaternary  units,  alluvium  and  gravel,  are  shown.  The  alluvium  along 
the  Verde  River  is  hydraulically  connected  to  the  regional  aquifer.  The 
gravel  does  not  contain  water  but  crops  out  over  a  large  area. 


Lithologic  and  drillers'  logs  of  wells  were  examined  to  determine 
the  thickness,  physical  characteristics ,  and  water-yielding  potential  of  the 
rock  units.  Selected  drillers'  logs  are  listed  in  table  15.  Additional 
drillers'  logs  have  been  published  for  southern  Coconino  County 
(McGavock,  1968),  for  the  Verde  Valley  (Twenter  and  Metzger,  1963), 
and  for  the  Sedona  area  (Levings,  1980),  and  deep  stratigraphic  test-hole 
information  appears  in  Peirce  and  Scurlock  (1972). 


Streamflow  records  were  collected  at  11  existing  gaging 
stations,  and  the  Verde  River  near  Camp  Verde  gaging  station  was 
reactivated  as  a  base-flow  station  from  July  1,  1976,  to  October  1,  1979. 
The  base-flow  data  from  a  gaging  station  on  the  Verde  River  below  Camp 
Verde  was  not  used  because  irrigation  ditches  on  both  sides  of  the  river 
often  carry  more  water  than  the  river,  which  makes  the  data  meaningless. 
Floods  isolated  the  below  Camp  Verde  gage,  and  since  January  1,  1979,  it 
has  been  operated  as  a  high-flow  station. 

A  seepage  investigation  was  made  along  the  Verde  River  from 
Clarkdale  to  the  confluence  with  Fossil  Creek  on  June  11-13,  1979. 
Discharge  measurements  were  made  at  20  sites  on  the  main  stem  of  the 
Verde  River  and  at  35  sites  on  tributary  streams  and  irrigation  diversions 
and  returns  (pi.  3).  A  previous  low-flow  investigation  (not  part  of  this 
study)  had  been  made  along  the  Verde  River  from  Paulden  to  Camp  Verde 
on  June  20-22,  1977,  but  did  not  include  the  irrigation  diversions  and 
returns  between  Clarkdale  and  Camp  Verde. 
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Previous  Investigations 


The  initial  hydrologic  study  of  the  Verde  Valley  was  made  by 
Twenter  and  Metzger  (1963)  in  which  they  reported  on  the  ground-water 
resources  and  geology  of  the  region.  Ground  water  of  the  Mogollon  Rim 
region  was  studied  by  Feth  and  Hem  (1963)  during  their  investigation  of 
springs.  Ground-water  basic  data  for  southern  Coconino  County  is 
available  in  McGavock  (1968).  Geohydrologic  studies  on  specific  sections 
of  the  study  area  include  Lake  Mary  (Harshbarger  and  Associates,  1976; 
1977)  and  Sedona  (Levings,  1980).  The  Verde  Valley  was  studied  as  a 
potential  geothermal-resource  area  using  the  chemical  character  of  ground 
water  as  an  indicator  (Ross  and  Farrar,  1980).  Basic  data  have  been 
compiled  as  maps  showing  the  ground-water  conditions  in  the  upper  Verde 
River  area  (Levings  and  Mann,  1980).  Evapotranspiration  losses  were 
determined  from  flood-plain  areas  of  central  Arizona  (Anderson,  1976). 
Water-quality  data  are  available  for  Oak  Creek  (Obr  and  others,  1970) 
and  West  Clear  Creek  (Sommerfeld  and  others,  1976).  The  U.S.  Forest 
Service  has  published  information  on  the  hydrology  of  the  Beaver  Creek 
watershed  (Brown  and  others,  1974).  Flood  studies  and  high-flow  infor¬ 
mation  are  available  for  the  study  area  (U.S.  Geological  Survey,  1973; 
U.S.  Army  Corps  of  Engineers,  1976;  Roeske,  1978;  and  Anderson  and 
White,  1979). 

Geologic  studies  were  made  of  the  ore  deposits  located  in  the 
region  (Anderson  and  Creasey,  1958;  Lehner,  1958;  Krieger,  1965),  the 
geologic  history  of  the  basin  and  the  lake  deposits  (Blake,  1890;  Jenkins, 
1923;  Mears,  1948;  Mahard,  1949;  Wadell,  1972),  and  stratigraphy 
(McKee,  1938;  McKee  and  Gutschick,  1969;  Nations,  1974). 
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GEOLOGIC  SETTING 


The  part  of  the  upper  Verde  River  area  in  the  Plateau  uplands 
province  is  underlain  by  a  sequence  of  almost  flat-lying  sedimentary  rock 
units  overlain  in  places  by  volcanic  rocks  and  alluvium  (pi.  1).  The 
oldest  Paleozoic  rock  unit  exposed  in  this  part  of  the  study  area  is  the 
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Redwall  Limestone,  which  is  along  the  Oak  Creek  fault  (Levings,  1980). 
Several  oil-  and  gas-test  holes  and  a  few  water  wells  indicate  the  Redwall 
Limestone  is  underlain  by  the  Martin  Formation,  Tapeats  Sandstone,  and 
Precambrian  granitic  rocks.  Rock  units  that  overlie  the  Redwall  Lime¬ 
stone  are  the  Supai  Formation,  Coconino  Sandstone,  Toroweap  Formation, 
and  Kaibab  Limestone.  The  Naco  Formation  crops  out  along  Fossil  Creek, 
which  is  the  northwest  limit  of  its  deposition,  where  it  interfingers  with 
the  Supai  Formation.  The  Moenkopi  Formation  crops  out  near  the  Mormon 
Mountain  anticline,  near  the  northeast  boundary  of  the  area,  and  along 
Sycamore  Canyon.  Tertiary  rocks  lie  unconformably  on  older  rock  units. 
The  Tertiary  rocks  include  the  Hickey  Formation,  Perkinsville  Formation, 
intermediate  basalt  west  of  Black  Mountain  (Lehner,  1958),  unnamed 
volcanic  rocks  and  associated  sediments  in  the  northwest  corner  of  the 
area  (Krieger,  1965;  1967a,  b),  and  the  Tertiary  basalts  of  Moore  and 
others  (1960)  and  Twenter  and  Metzger  (1963)  in  the  north  and  east 
parts  of  the  area.  Alluvium  occurs  locally  along  stream  channels. 

In  the  Black  Hills,  volcanic  rocks  overlie  metamorphic,  granitic, 
and  flat-lying  sedimentary  rocks,  which  locally  are  tilted  by  faulting. 
The  Black  Hills  contain  the  only  outcrops  of  Precambrian  rocks  in  the 
area  (pi.  1).  Paleozoic  sedimentary  rocks  lie  unconformably  on  the 
Precambrian  rock  units  and  include  the  Tapeats  Sandstone,  Martin  Forma¬ 
tion,  Redwall  Limestone,  and  Supai  Formation.  Tertiary  rocks  lie 
unconformably  on  the  Paleozoic  rocks  and  include  the  basalt  flows  and 
sediments  of  the  Hickey  Formation,  Perkinsville  Formation,  and  unnamed 
sedimentary  and  volcanic  rocks  (Krieger,  1965;  1967a,  b). 

The  Verde  Valley  is  underlain  by  rock  units  of  Tertiary  and 
Quaternary  age.  The  Verde  Formation,  which  covers  about  325  mi2  of  the 
valley,  is  a  deposit  of  mudstone,  limestone,  and  sandstone  that  contains 
interbedded  volcanic  rocks  that  are  exposed  along  the  east  and  south 
margins  of  the  valley.  Wells  drilled  near  the  boundaries  of  the  Verde 
Formation  penetrate  the  surrounding  flat-lying  sedimentary  rocks  found 
below  the  Mogollon  Rim  and  in  the  Black  Hills.  The  deepest  hole,  which 
was  drilled  in  the  south-central  part  of  the  valley,  was  1,625  ft  deep  and 
bottomed  in  225  ft  of  basalt  flows.  What  underlies  the  basalts  is 
unknown.  Alluvium  occurs  along  the  channels  and  flood  plains  of  major 
streams.  Gravel  overlies  the  Verde  Formation  between  the  Black  Hills  and 
the  Verde  River. 

Description  of  the  Water-Bearing  Rock  Units 


For  the  purpose  of  this  report,  the  rock  units  that  are  of 
interest  are  those  from  which  water  can  be  obtained.  The  following 
summaries  describe  the  rock  units  from  oldest  to  youngest.  The  complete 
stratigraphy  and  more  detailed  lithologic  descriptions  appear  on  plate  1. 

The  rocks  of  Precambrian  age  include  20,000  feet  of  metamor¬ 
phosed  volcanic  and  tuffaceous  sedimentary,  rocks  (Anderson  and  Creasey, 
1958,  p.  9),  which  are  intruded  by  granitic  to  dioritic  rocks.  The 
Precambrian  rocks  are  faulted  and  fractured. 
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The  Tapeats  Sandstone  of  Cambrian  age  unconformably  overlies 
the  Precambrian  rock  units  and  ranges  in  thickness  from  0  to  150  ft. 
The  lower  part  is  a  medium-grained  to  very  coarse  grained  crossbedded 
sandstone  with  lenses  of  conglomerate  cemented  by  silica  and  iron  oxide. 
Where  siliceous  cement  is  dominant,  the  rock  unit  is  hard,  almost  a 
quartzite.  The  lower  part  grades  upward  into  a  shaly  siltstone  and  limy 
or  dolomitic  mudstone  that  are  moderately  cemented  with  siliceous  and 
calcareous  cement. 

The  Tapeats  Sandstone  and  the  overlying  Martin  Formation  of 
Devonian  age  appear  to  be  in  gradational  contact.  The  500  ft  of  Martin  is 
mainly  a  dolomitic  limestone,  although  locally  at  the  base  is  lenticular 
sandstone.  The  dolomitic  limestone  is  fine  to  coarse  grained.  The  lower 
part  of  the  unit  contains  interbeds  of  shale  and  a  silica  cemented  sand¬ 
stone  bed,  which  ranges  in  thickness  from  1  to  3  ft.  The  uppermost  part 
contains  shaly  mudstone  and  platy  siltstone. 

The  Redwall  Limestone  of  Mississippian  age  unconformably 
overlies  the  Martin  Formation  and  contains  35  ft  of  reworked  Martin  at  its 
base.  The  Redwall  is  mainly  a  massive,  coarse-grained ,  and  crystalline 
limestone,  which  ranges  in  thickness  from  0  to  300  ft.  Beds  differ  in 
thickness  from  thin  bedded  in  the  lower  one-third  to  thick  bedded  in  the 
upper  two-thirds.  Some  beds  within  the  Redwall  Limestone  are  highly 
fractured  and  contain  solution  channels  and  caverns  formed  along  joints 
or  bedding  planes,  or  at  random. 

The  Redwall  Limestone  is  overlain  primarily  by  the  Supai  Forma¬ 
tion  of  Pennsylvanian  and  Permian  age  except  in  the  extreme  southeastern 
part  of  the  study  area  along  Fossil  Creek  where  it  is  unconformably 
overlain  by  the  only  outcrop  of  Naco  Formation  of  Pennsylvanian  age  seen 
in  the  area.  The  Naco  Formation  is  475  ft  thick  and  interfingers  with  the 
Supai  Formation.  The  Naco  Formation  is  a  limy  siltstone  and  fine-grained 
sandstone  with  a  few  interbeds  of  limestone  and  at  the  base  is  a  layer  of 
sandy  shale  and  chert  breccia. 

The  Supai  Formation  was  laid  down  on  a  karst-type  erosion 
surface  of  the  Redwall  Limestone.  Lenticular  beds  of  a  basal  conglomerate 
contain  pebbles  derived  from  the  Redwall  Limestone.  The  Supai  is 
divided  into  three  members  (Huddle  and  Dobrovolny,  1945).  The  lower 
member,  which  is  1,100  ft  thick,  contains  alternating  beds  of  sandstone, 
siltstone,  and  some  limestone  in  the  upper  part  and  siltstone  with  some 
shaly  mudstone  and  a  few  beds  of  limestone  conglomerate,  limestone,  and 
sandstone  in  the  lower  part.  At  the  base  is  a  chert  breccia  or  limestone 
conglomerate.  The  middle  member,  which  is  300  ft  thick,  contains  alter¬ 
nating  beds  of  siltstone,  mudstone,  and  sandstone  and  at  the  base  a  lime¬ 
stone  bed.  In  the  upper  section  of  the  member,  lenticular  beds  of 
dolomitic  intraformational  conglomerate  contain  well-rounded  limestone 
pebbles  in  a  siltstone  matrix.  Some  siltstone  beds  are  calcareous.  The 
dolomitic  and  calcareous  beds  are  subject  to  solution  as  indicated  by 
sinkholes  in  the  Sedona  area.  The  upper  member,  which  is  625  ft  thick, 
is  a  sequence  of  very  fine  to  coarse-grained  sandstone  beds  and  a  few 
interbedded  siltstone  beds.  The  sandstone  is  friable,  some  is  calcareous, 
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and  the  beds  are  thick  and  massive.  Near  Sedona,  a  sandy  limestone  bed 
10  to  15  ft  thick  can  be  seen.  The  bed  thins  and  pinches  out  to  the 
west. 


The  contact  between  the  Supai  Formation  and  the  Coconino 
Sandstone  of  Permian  age  is  gradational.  A  transition  zone,  which  is 
about  50  to  150  ft  thick,  is  light-colored  crossbedded  sandstone  similar  to 
the  Coconino,  alternating  with  dark-colored  siltstone  similar  to  the  Supai. 
The  contact  has  been  placed  arbitrarily  at  the  top  of  the  uppermost 
horizontally  bedded  siltstone  layer  in  order  that  the  Coconino  contains  no 
siltstone  beds. 

The  Coconino  Sandstone  is  a  very  fine  grained  to  fine-grained 
massive  sandstone  unit.  The  degree  of  cementation  varies,  but  generally 
the  Coconino  is  well  cemented  by  silica,  although  some  calcium  carbonate 
also  is  present  as  cement.  This  unit  is  650  ft  thick  and  is  characterized 
by  large-scale  crossbeds  that  are  as  much  as  50  ft  long.  In  some  areas, 
the  unit  exhibits  jointing  or  fracturing  and  parting  along  the  planes  of 
the  crossbeds. 

The  Toroweap  Formation  of  Permian  age,  which  is  as  much  as 
350  ft  thick,  conformably  overlies  the  Coconino  Sandstone.  The  Toroweap 
has  horizontal  bedding  and  smaller  crossbeds  than  the  Coconino.  The 
lower  part  is  a  massive  fine-grained  to  coarse-grained  sandstone.  Some 
beds  are  calcareous  and  others  clayey.  The  upper  part  contains  alter¬ 
nating  layers  of  friable  and  soft  sandstone,  siltstone,  and  some  shaly 
mudstone  that  grade  eastward  to  noncalcareous  sandstone. 

The  Kaibab  Limestone  of  Permian  age  unconformably  overlies  the 
Toroweap  Formation.  It  is  a  limestone  or  dolomitic  limestone.  To  the 
northwest,  some  beds  are  fine-grained  massive  calcareous  sandstone  and 
are  somewhat  friable.  The  unit,  which  is  about  400  ft  thick,  is  fractured 
and  contains  solution  fissures  and  caverns. 

An  unconformity  separates  the  Moenkopi  Formation  of  Triassic 
age  from  the  underlying  Kaibab  Limestone.  The  Moenkopi  ranges  in 
thickness  from  0  to  400  ft  and  consists  of  siltstone,  mudstone,  claystone, 
and  sandstone  with  a  conglomerate  at  the  base.  The  mudstone  and 
claystone  in  the  upper  part  contain  stringers  of  gypsum. 

The  volcanic  rocks  of  Tertiary  age  vary  in  thickness  and  are 
mainly  basalt  and  andesite  flows,  basaltic  dikes,  cinder  cones,  and  sedi¬ 
mentary  rocks  composed  of  volcanic  material.  The  rocks  are  distributed 
irregularly  over  the  study  area  and  unconformably  overlie  rocks  that 
range  in  age  from  Precambrian  to  Tertiary  (pi.  1).  The  flows  are 
characteristical ly  faulted  and  jointed  and  locally  contain  layers  of  clay  and 
weathered  ash.  The  coarser  interbedded  sedimentary  rocks  exhibit  more 
porosity  than  the  clay  and  weathered  ash. 

The  Verde  Formation  of  Tertiary  age  consists  of  sediment 
that  was  deposited  in  a  lake.  Its  thickness  ranges  from  0  to  at  least 
1,800  ft  (Twenter  and  Metzger,  1963,  p.  55),  but  the  maximum  thickness 
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is  unknown.  The  lithology  of  the  beds  varies,  and  most  beds  are  lenticu¬ 
lar.  Six  facies  are  assigned  to  the  formation  (Twenter  and  Metzger, 
1963):  the  thick  limestone  facies;  upper,  middle,  and  lower  limestone 

facies;  the  mudstone  facies;  and  the  sandstone  facies.  The  thick  lime¬ 
stone  facies  is  found  in  the  central  part  of  the  Verde  Valley  and  is 
composed  of  limestone  and  marl.  The  limestone  is  soft,  marly,  and  chalk¬ 
like  when  fresh  but  becomes  hard  and  resistant  when  weathered.  Beds 
range  in  thickness  from  6  in.  to  5  ft.  This  facies  intertongues  with  all 
the  other  facies  (Twenter  and  Metzger,  1963,  p.  50).  The  upper, 
middle,  and  lower  limestone  facies,  which  are  mainly  limestone  and  marl, 
are  similar  except  for  their  position  in  the  section.  Beds  are  1  to  10  ft 
thick  and  contain  solution  channels.  The  upper  limestone  facies  is  porous 
owing  to  hollow  calcified  plant  stems.  The  upper,  middle,  and  lower 
limestone  facies  radiate  out  from  the  central  thick  limestone  facies.  The 
mudstone  facies  consists  of  mudstone  and  claystone  but  becomes  sandy 
and  silty  in  places.  Beds  are  less  than  1  in.  to  5  ft  thick.  In  the 
southwestern  part  of  the  valley,  the  mudstone  facies  contains  evaporite 
minerals  and  south  of  Wingfield  Mesa  is  interbedded  with  tuffaceous 
sedimentary  rocks,  conglomerate,  volcanic  ash,  and  clay.  The  mudstone 
facies  is  reported  to  intertongue  with  the  lower  and  middle  limestone 
facies,  whereas  the  sandstone  facies  intertongues  with  the  middle  and 
upper  limestone  facies.  The  sandstone  facies  consists  of  very  fine  to 
fine-grained  sandstone  and  siltstone  composed  mainly  of  quartz  and 
interbedded  with  some  mudstone,  claystone,  and  limestone.  Along  the 
margin  of  the  valley,  the  sandstone  facies  is  mainly  conglomerate .  The 
limestone  beds  of  the  formation  are  jointed  and  contain  solution  channels. 
The  sandstones  are  friable,  and  the  mudstones  contain  salt  and  gypsum 
deposits . 


The  Quaternary  alluvium  comprises  channel,  flood-plain,  and 
terrace  deposits  found  near  the  stream  channels.  The  channel  and 
flood-plain  deposits  are  poorly  sorted  gravel,  sand,  silt,  and  clay,  and 
the  terrace  deposits  are  finely  stratified  clay,  silt,  sand,  and  gravel. 
The  alluvium  along  the  streams  ranges  in  thickness  from  a  few  feet  to 
about  50  ft. 

In  the  area  around  Munds  Park,  the  alluvium  is  as  much  as 
400  ft  thick.  The  alluvium  is  composed  of  black  and  brown  clay 
interbedded  with  cinders,  volcanic  gravel,  and  volcanic  ash. 


Structure 


Structural  features  bound  the  east  and  west  sides  of  the  upper 
Verde  River  area.  The  Mormon  Mountain  anticline  (pi.  1),  which  is  the 
northeastern  ground-water  divide,  is  asymmetrical ,  and  the  southwestern 
limb  dips  toward  the  Verde  Valley.  No  dips  greater  than  4°  have  been 
measured  except  where  associated  with  a  fault.  The  Black  Hills  on  the 
west  were  uplifted  along  northwestward-trending  normal  faults,  and  the 
rock  units  dip  gently  toward  the  basin.  Tertiary  and  Quaternary  rock 
units  in  the  Verde  Valley  are  nearly  horizontal  or  dip  less  than  5°  except 
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near  faults  where  dips  may  exceed  5°.  Faulting  in  this  region  has  been 
described  by  Mears  (1948,  1950),  Twenter  and  Metzger  (1963),  Thompson 
(1968),  and  Levings  (1980). 

The  northwestward-trending  Verde  fault  zone  (pi.  1)  on  the 
eastern  side  of  the  Black  Hills  consists  of  a  main  Verde  fault  and  a  series 
of  parallel  and  subparallel  subordinate  faults,  most  of  which  lie  to  the 
east  of  the  main  fault.  The  faults  dip  steeply  to  the  northeast,  and  the 
rocks  on  the  northeast  side  are  displaced  downward.  The  zone  is  2  mi 
wide  near  Jerome  and  6  mi  wide  near  Tule  Mesa.  The  Verde  fault 
exhibits  the  greatest  vertical  displacement  of  any  fault  in  the  study  area. 
The  throw  is  believed  to  be  greater  than  2,000  ft  (Anderson  and 
Creasey,  1958,  p.  80).  The  Verde  fault  and  the  associated  Bessie  fault 
offset  the  Verde  Formation  and  older  formations. 

Faults  that  displace  Paleozoic  rocks  are  from  near  Jerome  to 
northeast  of  Perkinsville  (pi.  1).  The  Orchard,  Railroad,  Haynes,  and 
Warrior  faults  have  the  greatest  displacement,  which  ranges  from  150  to 
800  feet,  and  are  downthrown  to  the  north  or  west.  Additional  informa¬ 
tion  on  these  faults  can  be  found  in  Anderson  and  Creasy  (1958),  Krieger 
(1965),  and  Lehner  (1958). 

Oak  Creek,  Sedona,  Cathedral  Rock,  and  Bear  Wallow  Canyon 
faults  are  the  major  faults  in  the  Sedona  area  (pi.  1);  all  displace 
Paleozoic  rocks.  Oak  Creek  fault  trends  north-south  and  is  downthrown 
600  to  700  ft  to  the  east  (Twenter  and  Metzger,  1963,  p.  64).  The 
Sedona  fault  trends  west-northwest  and  is  downthrown  400  ft  to  the 
southwest  (Twenter  and  Metzger,  1963,  p.  64).  Cathedral  Rock  fault 
trends  northwest  and  is  downthrown  about  500  ft  to  the  southwest 
(Twenter  and  Metzger,  1963,  p.  65).  Bear  Wallow  Canyon  fault  trends 
east-west  and  exhibits  a  maximum  displacement  of  170  ft  downthrown  to 
the  south  (Levings,  1980,  p.  7).  Additional  faults  that  exhibit  smaller 
displacements  are  found  in  the  area,  and  volcanic  flows  probably  cover 
even  more  faults.  The  rock  units  and  overlying  volcanic  rocks,  which 
are  exposed  in  the  canyons  of  Sycamore,  Wet  Beaver,  and  West  Clear 
Creeks,  contain  many  faults  that  do  not  offset  the  volcanic  rocks.  These 
faults  trend  northwest  and  exhibit  variable  displacements. 

Fractures  are  common  in  the  limestone  and  sandstone  units  that 
crop  out  in  the  area.  Water  travels  along  the  fractures  or  faults,  and 
enlarges  fractures  in  the  limestone  by  solution.  Some  solution  channels 
are  locally  enlarged  to  caverns.  The  solution  channels  and  caverns  can 
store  and  transmit  large  quantities  of  ground  water. 


GROUND-WATER  HYDROLOGY 


For  ease  of  discussion,  the  water-bearing  rock  units  of  the 
upper  Verde  River  area  are  grouped  into  a  regional  aquifer.  The  aquifer 
comprises  the  alluvium  along  the  Verde  River,  the  Verde  Formation, 
Coconino  Sandstone,  Supai  Formation,  Naco  Formation,  Redwall  Limestone, 
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Martin  Formation,  and  Tapeats  Sandstone  (pi.  1).  The  rock  units  are 
hydraulically  connected;  water  flows  from  one  unit  into  the  next  as  it 
moves  downgradient,  and  one  potentiometric  surface  now  is  common  to  all 
(pi.  2).  Well  productivity  and  chemical  quality  of  ground  water  differ 
from  place  to  place  because  of  the  contrasting  lithologies  and  secondary 
permeabilities  of  the  rock  units  that  make  up  the  aquifer.  Other  aquifers 
discrete  from  the  regional  aquifer  are  the  volcanic  rocks,  alluvium, 
granitic  rocks,  Kaibab  Limestone,  and  Toroweap  Formation. 

Ground-water  development  in  the  Verde  Valley  is  concentrated 
mainly  along  the  Verde  River  and  Oak  Creek  where  the  regional  aquifer  is 
the  principal  source  of  public  and  domestic  water.  Development  of  water 
resources  in  the  Plateau  uplands  and  Black  Hills  is  sparse  in  comparison 
to  that  in  the  Verde  Valley,  and  the  water  is  used  mainly  for  domestic 
and  livestock  supply.  One  exception  is  a  well  field  near  Lower  Lake  Mary 
(pi.  2),  which  is  a  public  water  supply  for  the  city  of  Flagstaff  (fig.  1). 


Regional  Aquifer 


Units  of  the  regional  aquifer  underlie  all  the  upper  Verde  River 
area  except  where  Precambrian  rocks  crop  out  west  of  the  Verde  fault 
from  Chasm  Creek  to  Jerome  (pi.  1).  Northeast  of  the  Mogollon  Rim,  the 
regional  aquifer  consists  of  the  Coconino  Sandstone,  Supai  Formation, 
Naco  Formation,  Redwall  Limestone,  Martin  Formation,  and  Tapeats 
Sandstone.  In  the  Verde  Valley  the  regional  aquifer  includes  alluvium 
along  the  Verde  River,  the  Verde  Formation  and  the  underlying  basalt 
flows,  Supai  Formation,  and  Redwall  Limestone.  On  the  east  side  of  the 
valley,  the  Verde  Formation  is  underlain  by  the  Supai  Formation  at  a 
depth  of  210  ft  as  shown  in  well  (A-16-4)21aac.  West  of  Cottonwood  and 
east  of  the  Verde  fault,  wells  obtain  water  from  the  Redwall  Limestone 
beneath  the  Verde  Formation.  No  known  well  has  completely  penetrated 
the  Verde  Formation  in  the  central  and  southern  part  of  the  valley.  In 
the  Black  Hills,  the  regional  aquifer  consists  of  the  Redwall,  Martin,  and 
Tapeats  north  of  Jerome,  and  locally,  the  Martin  and  Tapeats  south  of 
Chasm  Creek. 


Occurrence  of  Ground  Water 


In  most  of  the  area,  ground  water  in  the  regional  aquifer  is 
unconfined  (water-table  conditions).  In  places,  water  in  the  Verde 
Formation,  Supai  Formation,  and  Redwall  Limestone  is  confined  (artesian 
conditions).  Near  Rimrock,  Cottonwood,  Cornville,  and  Page  Springs, 
the  potentiometric  surface  is  above  the  land  surface  and  some  wells  flow. 
Measurements  at  two  wells,  one  near  Cottonwood  and  one  near  Cornville, 
show  the  water  level  to  be  about  0.1  and  47  ft  above  the  land  surface, 
respectively. 
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Northeast  of  the  Mogollon  Rim,  the  units  that  generally  yield 
water  to  wells  are  the  Coconino  Sandstone  and  upper  member  of  the  Supai 
Formation.  Well  ( A-18-7)27cbb  near  Munds  Park  is  1,500  ft  deep  and 
obtains  water  from  the  upper  member  of  the  Supai;  the  water  level  is 
1,279  ft  below  the  land  surface  (table  10).  The  Coconino  is  tapped  by 
wells  in  Munds  Park,  near  Upper  and  Lower  Lake  Mary,  and  in  the 

southeast  corner  of  the  study  area.  Depth  to  water  ranges  from  275  to 

791  ft  below  the  land  surface  in  wells  that  are  from  400  to  1,480  ft  deep 
(table  10). 

The  Supai  Formation  is  the  principal  unit  of  the  regional  aquifer 
that  provides  water  to  wells  near  Sedona,  Big  Park,  Oak  Creek,  Page 
Springs,  and  north  of  Rimrock.  Most  of  the  wells  in  the  Sedona  area  tap 
the  middle  and  lower  members  of  the  Supai.  The  upper  member  of  the 
Supai  is  dry  except  along  the  downthrown  side  of  Oak  Creek  fault  and  in 

the  Red  Rock  area.  Water  is  obtained  from  the  sandstone  beds  of  the 

Supai,  and  the  depth  to  water  in  wells  ranges  from  flowing  at  the  land 
surface  east  of  Rimrock  and  near  Page  Springs  to  746  ft  below  the  land 
surface  near  Grasshopper  Flat.  Well  depths  range  from  90  to  3,203  ft; 
only  one  well  is  more  than  1,405  ft  deep  (table  10).  North  of  Bear 
Wallow  Canyon  fault  and  west  of  Grasshopper  Flat  in  T.  18  N.,  R.  4  E., 
the  Supai  is  above  the  regional  water  table  and  is  drained  except  for 
locally  perched  zones  in  the  sandstone  beds.  The  water  levels  in  perched 
zones  are  from  200  to  700  ft  above  the  water  level  in  the  regional  aquifer. 

The  Redwall  Limestone  yields  water  to  wells  west  of  Clarkdale 
and  Cottonwood,  near  Sedona  and  Grasshopper  Flat,  north  of  Grasshopper 
Flat,  and  to  a  well  southeast  of  Red  Rock.  Depth  to  water  in  wells 
ranges  from  flowing  at  the  land  surface  to  733  ft  below  the  land  surface, 
and  wells  are  from  225  to  822  ft  deep  (table  10).  North  of  Bear  Wallow 
Canyon  fault  and  west  of  Grasshopper  Flat,  deep-well  data  indicate  that 
the  Redwall  is  above  the  regional  water  table  and  drained  of  water 
(Levings,  1980). 

The  Martin  Formation  yields  water  to  wells  in  the  Sedona-Red 
Rock  area,  near  the  town  of  Drake,  and  in  the  Black  Hills  south- 
southwest  of  Perkinsville  (pi.  1).  Depth  to  water  in  wells  ranges  from 
145  to  917  ft  below  the  land  surface,  and  wells  are  from  200  to  1,215  ft 
deep  (table  10).  Wells  generally  obtain  water  from  the  Martin  Formation 
or  the  Tapeats  Sandstone,  or  both,  north  of  Bear  Wallow  Canyon  fault 
and  west  of  Grasshopper  Flat.  The  Tapeats  Sandstone  probably  would 
yield  water  to  wells  in  most  of  the  area,  but  no  wells  are  known  to  tap 
the  unit. 


The  Verde  Formation  is  the  principal  unit  of  the  regional 
aquifer  in  the  Verde  Valley  from  'north  of  Clarkdale  to  Cottonwood  Basin 
(pi.  1).  Depth  to  water  in  wells  ranges  from  flowing  at  the  land  surface 
near  Cornville  and  Rimrock  to  489  ft  below  the  land  surface  south  of 
Cottonwood  (table  10).  Water  is  obtained  mainly  from  the  limestone  and 
sandstone  facies,  although  some  water  is  obtained  from  the  mudstone 
facies.  Wells  in  the  Verde  Formation  are  from  30  to  1,625  ft  deep 
(table  10). 
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In  most  places  the  alluvium  along  the  Verde  River  between 
Clarkdale  and  Cottonwood  Basin  (pi.  1)  is  hydraulically  connected  to  the 
Verde  Formation  and  is  part  of  the  regional  aquifer.  Water  levels  are 
similar  in  altitude  to  those  in  wells  that  tap  the  Verde  Formation  near  the 
Verde  River,  and  water  chemistry  changes  are  the  same.  The  alluvium 
generally  is  less  than  50  ft  thick,  and  water  levels  in  wells  are  from  3  to 
43  ft  below  the  land  surface;  wells  are  from  28  to  110  ft  deep  (table  10). 
The  deeper  holes  bottom  in  the  Verde  Formation,  but  the  principal  source 
of  water  is  the  alluvium. 


Recharge,  Movement,  and  Discharge  of  Ground  Water 


Ground  water  in  the  regional  aquifer  is  derived  from  the 
infiltration  of  precipitation  on  permeable  rock  units  and  from  surface 
water  in  streams  and  lakes.  The  main  area  of  recharge  is  in  the  Plateau 
uplands  part  of  the  area  where  the  greatest  amount  of  precipitation 
occurs  and  where  permeable  sandstone,  limestone,  and  fractured  volcanic 
rocks  crop  out  at  the  surface.  A  smaller  amount  of  recharge  occurs  in 
the  Central  highlands  part  because  the  annual  precipitation  is  less  and 
the  exposed  rocks  are  less  permeable  than  those  exposed  in  the  Plateau 
uplands.  Along  the  eastern  flank  of  the  Black  Hills,  the  rock  units  are 
highly  faulted  and  fractured.  Water  infiltrates  along  the  fractures  in  the 
Redwall  Limestone,  Martin  Formation,  and  Tapeats  Sandstone. 

Underflow  that  crosses  the  study  area  boundary  into  the  upper 
Verde  River  area  is  assumed  to  be  negligible.  Most  of  the  boundaries  of 
the  study  area  approximate  ground-water  divides  as  implied  by  a  few 
wells  and  the  geology.  Because  data  are  scarce,  the  ground-water 
divides  are  not  accurately  known  except  along  the  eastern  divide  (pi.  2). 
A  likely  source  of  underflow  is  from  Chino  Valley  (fig.  1).  The  only 
known  rock  units  of  the  regional  aquifer  in  Chino  Valley  exist  as 
erosional  remnants  (Krieger,  1965);  water  occurs  in  the  valley-fill 
deposits  that  contain  interbedded  volcanic  rocks.  Near  Sullivan  Lake 
where  this  ground  water  would  flow  into  the  upper  Verde  River  area, 
only  a  thin  section  of  regional  aquifer  is  present  to  transmit  underflow. 
About  4.5  mi  downstream  from  the  point  at  which  the  Verde  River  enters 
the  study  area,  massive  Precambrian  granitic  rocks  crop  out.  The 
granitic  rocks  are  nearly  impermeable  and  probably  do  not  transmit 
significant  quantities  of  ground  water.  If  significant  quantities  of  ground 
water  were  moving  into  the  area  as  underflow  through  the  aquifer,  the 
water  probably  would  be  discharged  to  the  Verde  River  at  the  constric¬ 
tion  caused  by  the  granitic  rocks.  However,  discharge  measurements 
made  in  December  1979  when  evapotranspiration  would  have  been  small 
show  no  measurable  gain  in  streamflow  in  this  reach.  Any  water  moving 
through  the  granitic  rocks  would  have  to  be  moving  along  faults  or 
fractures  and  be  of  a  negligible  quantity. 

When  the  infiltrating  water  reaches  the  water  table,  it  moves 
downgradient  toward  the  Verde  River.  The  altitude  and  configuration  of 
the  potentiometric  surface  are  depicted  by  the  contour  lines  on  plate  2. 
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In  the  part  of  the  Plateau  uplands  province  within  the  study  area, 
ground  water  moves  southwestward  from  a  ground-water  divide  toward  the 
Mogollon  Rim  and  into  the  Central  highlands  province.  In  the  Central 
highlands  province,  the  ground  water  flows  toward  the  Verde  River  and 
then  parallel  to  the  river.  Near  Upper  and  Lower  Lake  Mary  and  in  the 
southeast  corner,  part  of  the  ground  water  flows  to  the  northeast  and  out 
of  the  study  area.  Ground  water  probably  moves  down  the  eastern  flank 
of  the  Black  Hills  toward  the  Verde  River,  but  owing  to  the  lack  of  data 
in  this  area  the  direction  of  the  movement  is  poorly  defined. 

Ground  water  in  the  regional  aquifer  is  discharged  to  springs, 
streams,  and  wells.  Springs  that  issue  from  the  Verde  Formation  near 
Rimrock  discharge  from  15  to  about  1,280  gal/min;  Page  Springs  discharge 
about  13,900  gal/min  (table  11).  Springs  in  the  Coconino  Sandstone 
maintain  the  perennial  flow  in  parts  of  Wet  Beaver  Creek,  West  Clear 
Creek,  and  Oak  Creek.  The  springs  discharge  from  75  to  more  than 
1,000  gal/min  (table  11).  Along  Oak  Creek  upstream  from  the  town  of 
Page  Springs,  part  of  the  perennial  flow  is  derived  from  the  Supai 
Formation  (Levings,  1980).  Springs  that  issue  from  the  Supai  along  the 
Verde  River  south  of  Sycamore  Creek  and  at  Mormon  Pocket  discharge 
about  50  to  75  gal/min  (table  11).  Along  Dry  Beaver  Creek,  springs 
discharge  85  gal/min  from  the  Supai  (table  11).  Fossil  Springs  issue  from 
the  Naco  Formation  along  the  north  wall  of  Fossil  Canyon  and  furnish 
18,600  gal/min  to  Fossil  Creek  (table  11).  Downstream  from  the  springs, 
a  dam  diverts  the  water  into  a  flume  that  carries  it  to  generate  electricity 
in  plants  at  Irving  and  Childs  (pi.  3).  Springs  issue  from  the  Redwall 
Limestone  along  the  southern  reach  of  Sycamore  Creek  and  discharge 
15  to  2,700  gal/min  (table  11).  Along  the  eastern  flank  of  the  Black 
Hills,  the  major  source  of  springs  is  the  Martin  Formation.  Near  Jerome, 
springs  are  estimated  to  discharge  from  2  to  52  gal/min;  Brown  Spring, 
just  north  of  Tule  Mesa,  discharges  about  50  gal/min  (table  11).  In  the 
Black  Hills,  springs  issue  from  the  Tapeats  Sandstone  in  sec.  11, 
T.  15  N.,  R.  2  E.  One  spring  discharges  about  40  gal/min  (table  11). 


Ground  water,  which  is  discharged  to  springs  along  the  Verde 
River  and  its  tributaries,  maintains  the  base  flow  of  the  streams.  Part  of 
the  water  that  has  reached  the  surface  is  lost  by  evaporation  from  soils 
and  open  water  surfaces  and  through  transpiration  by  riparian  vegeta¬ 
tion,  and  part  is  diverted  and  used  for  irrigation.  Some  water  diverted 
for  irrigation  may  infiltrate  back  into  the  aquifer.  The  resultant  base 
flow  left  in  the  Verde  River  leaves  the  area  as  surface  water.  Ground- 
water  flow  is  intercepted  by  wells  pumped  for  public  and  domestic  use, 
mainly  in  the  Verde  Valley  (pi.  2). 

The  seepage  investigation  showed  no  major  gain  south  of 
Beasley  Flat;  therefore,  little  or  no  ground-water  discharges  to  the  river 
even  where  the  Verde  Formation  pinches  out  onto  volcanic  rocks  near 
Cottonwood  Basin  (pi.  3).  About  halfway  between  Cottonwood  Basin  and 
Childs,  the  river  flows  on  an  outcrop  of  nearly  impermeable  massive 
metamorphosed  volcanic  rocks  of  Precambrian  age.  About  130  ft  of  Martin 
Formation  and  Tapeats  Sandstone  lies  between  the  impermeable  rocks 


18 


and  the  Tertiary  volcanic  rocks  (R.  E.  Lewis,  California  Institute  of 
Technology,  written  commun.,  1979).  If  underflow  upgradient  from  this 
area  were  significant,  part  of  it  should  discharge  to  the  river  upon 
reaching  the  constriction  caused  by  the  thinning  of  the  aquifer.  Con¬ 
cealed  underflow  would  have  to  move  along  faults  and  fractures  in  the 
impermeable  volcanic  rocks.  Because  no  significant  gains  in  the  base  flow 
of  the  river  were  detected  and  because  the  quantity  of  underflow  moving 
along  faults  or  fractures  would  be  small,  underflow  out  of  the  area 
probably  is  negligible. 

Vertical  and  lateral  changes  in  lithology  can  act  as  impediments 
to  the  movement  of  ground  water.  Locally,  mudstone  and  basalt  flows 
interbedded  in  the  Verde  Formation  confine  ground  water.  Water  moving 
through  fractured  volcanic  rocks  is  confined  by  overlying  ash  or  clay 
beds  or  perched  by  underlying  ash  or  clay  beds. 

The  Oak  Creek  fault  (pi.  2)  acts  as  an  impediment  to  the 
lateral  movement  of  ground  water  and  as  a  conduit  for  flow.  In  the  north 
half  of  Oak  Creek  Canyon,  the  less  permeable  upper  member  of  the  Supai 
Formation  contacts  the  more  permeable  Coconino  Sandstone  and  flow  across 
the  fault  is  impeded.  Water  flowing  through  the  Coconino  in  a  south¬ 
westerly  direction  cannot  easily  flow  across  the  fault  into  the  less 
permeable  siltstone  beds  of  the  Supai.  In  this  area,  water  moves  along 
the  fractured  rock  of  the  fault  zone  to  discharge  at  springs  along  Oak 
Creek.  A  disruption  in  flow  also  occurs  along  the  Bear  Wallow  Canyon 
fault  (pi.  2). 


Water-Yielding  Characteristics  of  the  Regional  Aquifer 


The  water-yielding  characteristics  of  the  regional  aquifer  differ 
areally;  fracturing  and  solution  of  the  rock  units  locally  increase  the 
hydraulic  conductivity  of  the  aquifer. 


Transmissivity. -  -The  rate  of  downgradient  movement  of  water 
from  areas  of  inflow  to  areas  of  outflow  and  the  potential  rate  of  ground- 
water  withdrawal  are  dependent  on  aquifer  transmissivity.  Values  of 
transmissivity  may  be  determined  by  aquifer  tests  or  estimated  by  well 
tests,  which  consist  of  pumping  a  well  at  a  constant  rate  and  measuring 
the  resultant  decline  and  (or)  recovery  of  the  water  levels  in  the  pumped 
well  and  (or)  observation  wells.  The  test  data  are  useful  in  determining 
the  potential  yield  of  wells  and  the  effects  of  ground-water  withdrawals. 

Aquifer  and  well-test  data  show  that  transmissivity  of  the 
regional  aquifer  ranges  from  20  to  16,000  ft2/d  (table  1).  This  wide 
range  in  transmissivity  is  a  result  of  areal  and  vertical  changes  in 
lithology  and  the  effect  of  secondary  hydraulic  conductivity  caused  by 
faulting,  fracturing,  and  solution  channels  in  the  rock  units.  The  higher 
transmissivity  values  are  in  faulted  and  fractured  rock  units  of  the 
regional  aquifer. 


Table  1 . --Water-yielding  characteristics  for  selected  wells  penetrating  the  regional  aquifer  in  the  upper  Verde  River  area 
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Specific  capacity  is  roughly  proportional  to  the  transmissivity 
but  differs  from  well  to  well  because  of  the  differences  in  well  construc¬ 
tion  and  development.  Most  of  the  data  available  to  calculate  specific 
capacities  are  from  short-term  tests,  which  may  differ  from  those  cal¬ 
culated  on  the  basis  of  longer  term  pumping  at  a  constant  rate.  The 
specific  capacity  of  most  wells  producing  from  the  regional  aquifer  ranged 
from  0.1  to  118.0  (gal/min)/ft  (table  1). 


Well  yields . --Well  yields  are  a  function  of  the  lithology  and 
fracturing  of  the  geologic  units,  thickness  of  the  aquifer  penetrated,  well 
construction  and  development,  and  aquifer  transmissivity.  Well-yield  data 
were  obtained  from  drillers'  reports,  normal  pumping  operations,  and 
well-test  data.  Well  yields  ranged  from  less  than  10  to  1,600  gal/min,  but 
these  values  may  not  represent  the  maximum  yields  obtainable. 

Wells  that  obtain  water  from  the  Paleozoic  rock  units  (pi.  1) 
show  a  wide  range  in  yields  (table  2)  owing  to  the  different  lithologies  of 
the  units  and  secondary  features,  which  increase  the  hydraulic  con¬ 
ductivity.  The  higher  yields  in  the  Coconino  Sandstone  and  Supai  Forma¬ 
tion  occur  in  areas  of  fracturing  and  faulting.  Near  Rimrock  and  Page 
Springs,  flowing  wells  that  tap  the  Supai  yield  from  2  to  70  gal/min.  In 
addition  to  fracturing  and  faulting,  solution  cavities  along  fractures 
improve  the  yields  from  the  Redwall  Limestone  and  Martin  Formation. 

Wells  that  produce  from  the  Verde  Formation  are  generally 
similar  in  size  and  construction  characteristics .  The  yields  (table  2) 
differ  mainly  owing  to  areal  and  vertical  changes  in  lithology  of  the  rock 
units  making  up  the  formation  and  the  lenticular  nature  of  the  deposits. 
Higher  yields  occur  where  the  limestone  facies  contain  solution  channels 
and  joints. 

Table  2. --Well-yield  data  for  rock  units  in  the  regional  aquifer 


Rock  unit 

Number 

of 

wells 

Well  yields,  in 
gallons  per  minute 

Minimum 

Maximum 

Median 

Alluvium1  . 

18 

12 

300 

32 

Verde  Formation . 

138 

2 

1,600 

30 

Coconino  Sandstone  . 

14 

10 

1,000 

150 

Supai  Formation . 

74 

1 

225 

25 

Redwall  Limestone . 

13 

0.4 

1,078 

92 

Martin  Formation  . 

2 

10 

10 

10 

1Along  the  channel  and  flood  plain  of  the  Verde  River. 
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Wells  that  produce  from  the  alluvium  along  the  channel  and 
flood  plain  of  the  Verde  River  generally  yield  less  than  50  gal/min 
(table  2).  The  hydraulic  conductivity  of  the  alluvium  depends  on  the 
amount  of  fine-grained  matrix  present  in  the  sand,  gravel,  and  boulders. 
The  saturated  thickness  of  the  alluvium  generally  is  less  than  20  ft,  and 
in  some  places  the  alluvium  is  dry. 


Chemical  Quality  of  Ground  Water 


Ground  water  in  the  regional  aquifer  generally  is  suitable  for 
most  uses.  Water  obtained  from  the  Verde  Formation  and  alluvium  near 
Camp  Verde,  however,  may  exceed  the  drinking-water  standards  for 
dissolved  solids,  sulfate,  and  some  minor  elements.  The  maximum  con¬ 
taminant  level  for  dissolved  solids  in  public  water  supplies  is  500  mg/L 
(milligrams  per  liter),  as  proposed  in  the  secondary  drinking-water  regu¬ 
lations  of  the  U.S.  Environmental  Protection  Agency  (1977b,  p.  17146). 
Water  that  contains  a  larger  dissolved-solids  concentration  is  used  when 
better  water  is  not  available.  The  chemical  composition  and  quality  differ 
areally  depending  on  which  rock  unit  is  tapped  (table  3).  The  major  ions 
in  the  water  obtained  from  the  Coconino  Sandstone,  Supai  Formation, 
Redwall  Limestone,  and  Martin  Formation  are  calcium,  magnesium,  and 
bicarbonate.  Dissolved-solids  concentrations  range  from  134  to  1,480 
mg/L.  Four  samples  out  of  158  exceeded  the  maximum  contaminant  level  of 
500  mg/L  (table  13).  Three  of  these  samples  were  from  storage  tanks  at 
the  wells,  and  the  dissolved-solids  concentrations  are  503,  506,  and  585 
mg/L.  The  first  two  wells  probably  tap  the  Supai  and  Redwall,  and  the 
latter  one  taps  the  Supai,  Redwall,  and  Martin.  Water  from  the  fourth 
well,  ( A-17-6)6dca,  had  a  dissolved-solids  concentration  of  1,480  mg/L 
before  the  well  was  plugged  back.  This  well  was  originally  drilled  to 
Precambrian  granite  and  tapped  the  Supai,  Redwall,  and  Martin.  After 
plugging,  the  well  was  perforated  only  in  the  Supai,  and  a  specific- 
conductance  measurement  showed  a  marked  decrease  in  dissolved  solids. 
In  general,  the  Redwall  and  Martin  yield  water  with  a  larger 
dissolved-solids  concentration  than  the  overlying  Supai  or  Coconino. 

The  most  noticeable  changes  in  composition  and  quality  of  the 
ground  water  occur  in  the  Verde  Formation.  The  chemical  composition  of 
water  changes  as  it  flows  from  the  northern  sections  of  the  Verde  Valley 
toward  the  southern  outflow  point  (table  4).  The  major  ions  in  the 
ground  water  in  the  areas  of  Cottonwood,  Cornville,  and  Lake  Montezuma 
are  calcium,  magnesium,  sodium,  and  bicarbonate.  Near  Middle  Verde, 
the  major  ions  are  calcium,  magnesium,  sodium,  sulfate,  and  bicarbonate. 
At  Camp  Verde,  the  major  ions  are  calcium,  magnesium,  sodium,  chloride, 
sulfate,  and  bicarbonate.  The  major  ions  in  water  from  three  wells 
southeast  of  Camp  Verde  are  sodium,  magnesium,  and  sulfate.  The 
dissolved  solids  increase  from  north  to  south  in  the  Verde  Valley;  only 
8  percent  of  the  samples  exceed  the  500  mg/L  limit  at  Cottonwood, 
whereas  96  percent  exceed  the  limit  at  and  southeast  of  Camp  Verde. 
The  composition  changes  are  due  mainly  to  the  rock  type  through  which 
the  water  flows. 
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Table  3. --Summary  of  quality  of  water  in  rock  units  in  the  regional  aquifer 

[Analytical  results  in  milligrams  per  liter  except  as  indicated. 

All  samples  may  not  contain  values  for  all  parameters] 


Constituent 

Alluvium  along 
the  Verde  River 
(7  samples) 

Verde 
Formation 
(188  samples) 

Coconino 
Sandstone 
(15  samples) 

Supai 
Formation 
(112  samples) 

Redwall 
Limestone 
(24  samples) 

Martin 
Formation 
(7  samples) 

Calcium 

Minimum . 

43 

21 

23 

17 

25 

44 

Maximum . 

150 

560 

73 

95 

100 

320 

Median . 

63 

68 

43 

48 

72 

58 

Magnesium 

Minimum . 

32 

8.6 

10 

7.7 

11 

17 

Maximum . 

210 

4,450 

52 

90 

58 

170 

Median . 

83 

34 

22 

21 

24 

40 

Sodium1 

Minimum . 

30 

8.7 

2.0 

2.0 

0 

6.0 

Maximum . 

980 

24,300 

18 

29 

58 

38 

Median . 

150 

34 

5.1 

8.5 

9.0 

20 

Bicarbonate 

Minimum . 

290 

52 

147 

100 

151 

210 

Maximum . 

590 

980 

450 

532 

439 

1,840 

Median . 

559 

350 

240 

258 

310 

330 

Sulfate 

Minimum . 

47 

<1.0 

0.2 

<1 

<1.0 

5.4 

Maximum . 

1,900 

64,700 

5.4 

81 

100 

37 

Median . 

220 

14 

2.8 

6.0 

7.4 

30 

Chloride 

Minimum . 

17 

4.5 

1.1 

1.0 

2.0 

3.4 

Maximum . 

360 

3,530 

7.0 

90 

114 

43 

Median . 

66 

27 

4.0 

6.0 

8 

22 

Fluoride 

Minimum . 

0.3 

0 

0 

0 

<0.1 

0.1 

Maximum . 

0.8 

3.4 

0.4 

0.6 

0.6 

0.4 

Median . 

0.7 

0.3 

0.1 

0.1 

0.2 

0.2 

Dissolved  solids 

Minimum . 

383 

209 

135 

134 

158 

207 

Maximum . 

3,790 

97,700 

360 

585 

503 

1,480 

Median . 

1,450 

424 

211 

242 

307 

420 

Arsenic,  in 
micrograms 
per  liter 

Minimum . 

11 

1 

3 

<5 

<5 

6 

Maximum . 

30 

240 

6 

30 

<10 

6 

Median . 

27 

30 

4 

<10 

<10 

6 

includes  sodium  plus  potassium  values. 


Table  4. --Summary  of  quality  of  water  in  the  Verde  Formation 
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[Analytical  results  in  milligrams  per  liter  except  as  indicated. 
All  samples  may  not  contain  values  for  all  parameters] 


Constituent 

Cottonwood 

and 

Clarkdale 
(38  samples) 

Cornville 

and 

Page  Springs 
(52  samples) 

Lake 

Montezuma 

and 

Rimrock 
(43  samples) 

Middle  Verde 
(29  samples) 

Camp  Verde 
(21  samples) 

Southeast  of 
Camp  Verde 
(5  samples) 

Calcium 

Minimum . 

21 

30 

32 

32 

28 

69 

Maximum . 

212 

170 

148 

185 

150 

560 

Median . 

52 

64 

80 

59 

78 

125 

Magnesium 

Minimum . 

12 

8.6 

18 

20 

12 

35 

Maximum . 

98 

69 

55 

401 

280 

4,450 

Median . 

29 

30 

32 

48 

53 

100 

Sodium1 

Minimum . 

9.0 

8.7 

13 

20 

40 

9.4 

Maximum . 

74 

110 

116 

1,100 

300 

24,300 

Median . 

20 

36 

40 

27 

88 

38 

Bicarbonate 

Minimum . 

208 

52 

290 

260 

316 

226 

Maximum  . 

530 

980 

775 

410 

540 

336 

Median . 

297 

380 

441 

330 

450 

320 

Sulfate 

Minimum . 

<1.0 

3.0 

1.0 

9.5 

69 

78 

Maximum . 

673 

84 

18 

2,900 

1,200 

64,700 

Median . 

8.0 

14 

12 

64 

210 

485 

Percentage  of 
samples 
greater  than 

250  mg/L2 . 

3 

0 

36 

36 

67 

75 

Chloride 

Minimum . 

4.5 

8.0 

9.7 

15 

20 

4.9 

Maximum . 

52 

83 

49 

260 

200 

3,530 

Median . 

22 

16 

28 

22 

47 

29 

Percentage  of 
samples 
greater  than 

250  mg/L2 . 

0 

0 

36 

9 

0 

25 

Fluoride 

Minimum . 

0.1 

0 

0 

0.2 

0.4 

0.2 

Maximum . 

0.6 

1.9 

0.6 

3.4 

2.9 

0.5 

Median . 

0.2 

0.3 

0.3 

0.8 

1.0 

0.4 

Dissolved  solids 

Minimum . 

210 

209 

283 

321 

513 

378 

Maximum . 

1,260 

987 

730 

4,810 

2,080 

97,700 

Median . 

312 

388 

452 

416 

831 

986 

Percentage  of 
samples 
greater  than 

500  mg/L2 . 

8 

30 

44 

41 

100 

75 

Arsenic,  in 
micrograms 
per  liter 

Minimum . 

3 

1 

1 

14 

9 

3 

Maximum . 

30 

92 

130 

240 

120 

62 

Median . 

14 

27 

36 

46 

43 

14 

Percentage  of 
samples 
greater  than 

50  pg/L2  . 

0 

19 

21 

43 

44 

25 

includes  sodium  plus  potassium  values. 

2Maximum  contaminent  levels  as  set  by  U.S.  Environmental  Protection  Agency  (1977b,  c)  and  Bureau  of  Water 
Quality  Control  (1978). 
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The  alluvium  along  the  channel  and  flood  plain  of  the  Verde 
River  contains  water  that  differs  in  composition  depending  on  location. 
Data  for  five  wells  indicate  a  hydraulic  connection  between  the  alluvium 
and  the  Verde  Formation.  A  well  that  taps  alluvium  south  of  Middle 
Verde  yields  water  that  contains  dissolved  solids  of  383  mg/L,  mainly 
magnesium,  calcium,  sodium,  and  bicarbonate.  Southeast  of  Camp  Verde, 
similar  wells  produce  water  with  dissolved  solids  that  range  from  806  to 
3,790  mg/L  (table  13),  mainly  magnesium,  sodium,  calcium,  and  sulfate. 
The  similarities  in  chemical  composition  and  correlation  of  areas  with  large 
concentrations  of  dissolved  solids  in  the  alluvium  and  Verde  Formation 
indicate  a  hydraulic  connection.  The  water  in  the  Verde  Formation, 
which  contains  large  concentrations  of  dissolved  solids  flows  into  the 
alluvium,  and  increases  the  dissolved-solids  concentration  in  the  water  in 
the  alluvium.  Increasing  sodium  and  sulfate  correlate  with  increasing 
dissolved  solids  for  water  from  the  Verde  Formation  and  alluvium 
(table  3). 


The  U.S.  Environmental  Protection  Agency  (1977a,  b)  has 
established  national  regulations  and  guidelines  for  the  quality  of  water 
provided  by  public  water  systems.  Primary  drinking-water  regulations 
govern  contaminants  in  drinking  water  that  have  been  shown  to  affect 
human  health,  such  as  fluoride  and  arsenic.  Secondary  drinking-water 
regulations  apply  to  those  contaminants  that  affect  esthetic  quality,  such 
as  dissolved  solids,  sodium,  magnesium,  sulfate,  and  chloride.  The 
primary  regulations  are  enforceable  either  by  the  Environmental  Protection 
Agency  or  by  the  States;  in  contrast,  the  secondary  regulations  are  not 
Federally  enforceable  but  are  intended  as  guidelines  for  the  States. 

In  some  wells  in  Middle  Verde  and  Camp  Verde,  sulfate  exceeds 
the  maximum  contaminant  level  of  250  mg/L  (U.S.  Environmental  Protection 
Agency,  1977b,  p.  17146).  Large  concentrations  of  sulfate  occur  in  wells 
that  obtain  water  from  the  Verde  Formation  and  alluvium  (table  3).  Large 
concentrations  of  sulfate  in  the  water  are  associated  with  solution  of 
evaporite  minerals  in  the  Verde  Formation.  These  evaporite  minerals  are 
mainly  sodium  sulfate  salts  and  minor  amounts  of  sodium  chloride  and 
gypsum  (hydrous  calcium  sulfate),  which  are  present  in  sufficient 
quantity  to  make  mining  economical.  An  active  gypsum  mine  is  in 
sec.  11,  T.  13  N.,  R.  5  E.,  and  an  inactive  salt  mine  is  in  sec.  1, 
T.  13  N.,  R.  4  E.  (pi.  1). 

Chloride  occurs  in  water  from  the  Verde  Formation  and  alluvium 
(table  3).  Two  wells  in  the  Verde  Formation  yield  water  in  which  the 
chloride  concentration  exceeds  the  maximum  contaminant  level  of  250  mg/L 
(U.S.  Environmental  Protection  Agency,  1977b,  p.  17146).  One  well  just 
south  of  Middle  Verde  yields  water  that  contains  a  chloride  concentration 
of  260  mg/L.  The  other  well  is  the  same  well  that  contains  anomalously 
large  concentrations  of  dissolved  solids,  and  the  chloride  concentration  is 
3,530  mg/L  (table  13).  Water  from  two  wells  in  the  alluvium  in  Camp 
Verde  contains  290  and  360  mg/L  of  chloride,  which  exceeds  the  maximum 
contaminant  level. 
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Selenium,  iron,  manganese,  mercury,  fluoride,  and  arsenic  in 
drinking  water  and  boron  in  irrigation  water  exceed  the  maximum  con¬ 
taminant  level  set  by  the  U.S.  Environmental  Protection  Agency  (1977c) 
and  the  State  of  Arizona  (Bureau  of  Water  Quality  Control,  1978).  For 
all  these  constituents  except  fluoride  and  arsenic,  the  large  concentra¬ 
tions  occur  at  individual  sites  scattered  throughout  the  area.  Maximum 
contaminant  levels  for  selected  chemical  constituents  are  given  below. 
The  maximum  contaminant  levels  for  metals  and  trace  elements  are  given 
in  total  concentrations. 

Constituent 
Iron  (Fe) 

Arsenic  (As) 

Manganese  (Mn) 

Selenium  (Se) 

Mercury  (Hg) 


Concentration 
300  pg/L 
50  (jg/L 
50  pg/L 
10  pg/L 
2  pg/L 


The  maximum  contaminant  level  for  boron  is  750  pg/L  (micrograms  per 
liter)  and  is  applicable  to  water  used  for  long-term  irrigation  on  sensitive 
crops  (U.S.  Environmental  Protection  Agency,  1977c). 


Fluoride  concentrations  exceed  the  maximum  contaminant  level  in 
some  wells  that  derive  their  water  from  the  Verde  Formation  (table  4). 
The  maximum  contaminant  level  for  fluoride  in  public  water  supplies 
differs  according  to  the  annual  average  maximum  daily  air  temperature 
(Bureau  of  Water  Quality  Control,  1978,  p.  6).  The  amount  of  water 
consumed  by  humans,  and  therefore  the  amount  of  fluoride  ingested, 
depends  partly  on  air  temperature.  Listed  below  are  the  maximum 
contaminant  levels  for  fluoride  in  drinking  water  for  the  indicated 
temperatures  at  weather  stations  in  the  upper  Verde  River  area  (Sellers 


and  Hill,  1974). 

Station 

Altitude  above 
National  Geodetic 
Vertical  Datum 
of  1929,  in  feet 

Average 
maximum  daily 
air  temperature, 
in  degrees 
Farenheit 

Maximum 

contaminant  level 
for  fluoride, 
in  milligrams 
per  liter 

Beaver  Creek 

Ranger  Station 

3,820 

76.6 

1.6 

Cottonwood 

3,360 

78.4 

1.6 

Flagstaff  Airport 

7,006 

60.8 

2.0 

Jerome 

5,245 

69.2 

1.8 

Junipine 

5,124 

69.9 

1.8 

Montezuma  Castle 

3,180 

80.2 

1.4 

Perkinsville 

3,855 

75.7 

1.6 

Sedona  Ranger 
Station 

4,320 

74.7 

1.6 
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In  the  study  area,  the  average  maximum  daily  air  temperature  is  related 
directly  to  altitude.  The  lowest  maximum  contaminant  level  for  fluoride, 
1.4  mg/L,  occurs  at  the  lower  altitudes  in  the  southern  part  of  the  Verde 
Valley  from  Middle  Verde  southward.  North  of  Middle  Verde  in  the 
valley,  the  maximum  contaminant  level  is  1.6  mg/L.  The  highest  maximum 
contaminant  level,  2.0  mg/L,  occurs  at  the  higher  altitudes  on  the 
plateau.  The  water  from  six  wells  near  Camp  Verde  and  three  wells  near 
Middle  Verde  exceeded  the  maximum  contaminant  level  for  fluoride,  which 
is  1.4  mg/L  for  this  area. 

Arsenic  is  found  in  water  from  the  regional  aquifer.  In  most  of 
the  study  area,  arsenic  concentrations  are  less  than  10  pg/L  except  at 

Big  Park  and  in  the  Verde  Valley.  At  Big  Park  (pi.  1),  concentrations 

in  water  from  the  Supai  Formation  range  from  20  to  30  pg/L.  In  the 
Verde  Valley,  concentrations  in  water  from  the  Verde  Formation  are  as 
much  as  240  pg/L.  South  of  Camp  Verde,  concentrations  in  water  from 
the  alluvium  range  from  11  to  30  pg/L.  Arsenic  concentrations  that 
exceed  the  maximum  contaminant  level  of  50  pg/L  (U.S.  Environmental 
Protection  Agency,  1977c)  are  found  only  in  ground  water  obtained  from 
the  Verde  Formation  (table  3).  Water  from  some  wells  near  Cornville, 
Rimrock,  Lake  Montezuma,  Middle  Verde,  and  Camp  Verde  (fig.  3) 
(table  4)  contain  more  than  50  pg/L  of  arsenic.  Arsenic  concentrations 
range  from  1  to  240  pg/L  in  125  samples  of  water  from  the  Verde 
Formation  (table  13).  In  the  southern  half  of  the  Verde  Valley  where 

large  concentrations  of  arsenic  occur,  31  percent  of  the  97  samples  exceed 

the  maximum  contaminant  level  for  arsenic. 

Arsenic  concentrations  in  water  from  the  Verde  Formation  are 
shown  in  figure  3  and  include  total  and  dissolved  concentrations.  The 
maximum  contaminant  levels  used  by  the  Arizona  Bureau  of  Water  Quality 
Control  are  total  concentrations.  Water  samples  analyzed  by  the  Arizona 
Department  of  Health  Services  give  total  trace-element  concentrations,  but 
those  in  this  area  analyzed  by  the  U.S.  Geological  Survey  laboratory 
prior  to  1979  report  dissolved  concentrations .  To  compare  the  two 
methods  of  reporting  concentrations,  some  water  samples  were  analyzed 
for  both  total  and  dissolved  arsenic.  For  most  wells,  the  total  and 
dissolved  concentrations  were  equal,  within  the  detection  limits  of  the 
analysis.  A  difference  between  total  and  dissolved  concentrations 
indicates  suspended  arsenic,  which  was  found  in  some  samples. 

The  wells  that  contained  suspended  arsenic  were  compared 
because  the  suspended  form  is  uncommon  in  ground  water.  Similar 
conditions  existed  at  each  of  the  wells.  All  the  sampled  wells  that  contain 
suspended  arsenic  are  under  artesian  conditions,  and  those  with  the 
highest  suspended  values  flow  at  the  land  surface.  In  most  of  these 
wells  the  water  rises  200  ft  or  more  above  the  depth  where  water  was 
encountered  during  drilling.  The  artesian  conditions  can  maintain  vertical 
circulation  in  the  wells  and  keep  the  clay  particles  in  suspension,  which 
increases  the  total  arsenic  concentration  of  a  water  sample.  The  largest 
number  of  water  samples  with  suspended  arsenic  concentrations  were  from 
wells  near  Lake  Montezuma  where  the  red  clay  contains  the  largest  arsenic 
concentrations  of  all  the  rock  units  sampled. 
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EXPLANATION 
[For  other  arsenic  analyses,  see  table  13] 


WELL  FROM  WHICH  WATER  SAMPLE  WAS  COLLECTED  IN  1971-79— fi rst 
entry,  46,  is  dissolved-arsenic  concentration  in  micrograms 
per  liter.  Second  entry,  58,  is  total  arsenic  concentration 
in  micrograms  per  liter  (<,  slightly  less  than) 


SPRING  FROM  WHICH  WATER  SAMPLE  WAS  COLLECTED  IN  1979— Number, 
100,  is  total  arsenic  concentration  in  micrograms  per  liter 


WELL  FROM  WHICH  DRILL  CUTTINGS  WERE  COLLECTED  AND  ANALYZED  FOR 
ARSENIC — See  table  5  for  arsenic  concentrations 


OUTCROP  OF  VERDE  FORMATION  FROM  WHICH  ROCK  SAMPLE  WAS  COLLECTED 
AND  ANALYZED  FOR  ARSENIC — See  table  5  for  arsenic  concentrations 


GEOLOGIC  CONTACT — Indicates  the  outcrop  area  of  the  Verde  Formation 
ARBITRARY  BOUNDARY  OF  GROUND-WATER  AREA 
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Figure  3. --Arsenic  concentrations  in  water  from  selected  wells 

in  the  Verde  Formation. 
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Arsenic  occurs  in  the  rocks  of  the  Verde  Formation.  Drill 
cuttings  and  outcrop  samples  from  the  Verde  Formation  (fig.  3)  contained 
from  7  to  88  pg/g  (micrograms  per  gram)  of  arsenic  (table  5)  and  indicate 
that  arsenic  is  disseminated  throughout  the  formation  rather  than  occur¬ 
ring  in  a  particular  bed  of  the  formation.  The  amount  of  arsenic  present 
in  different  beds  does  differ  with  location.  A  sample  of  the  salt  deposits 

from  the  Camp  Verde  Salt  Mine  contained  the  least  amount  of  arsenic, 

7  pg/g.  The  white  lime  beds  contained  from  7  to  43  pg/g  of  arsenic  and 
averaged  19  pg/g.  The  blue  clay  beds  contained  from  16  to  73  pg/g,  and 
the  blue  lime  beds  contained  from  24  to  75  pg/g;  both  units  averaged 
54  pg/g  of  arsenic.  The  largest  concentrations  of  arsenic  were  contained 
in  the  red  clay  beds  near  Lake  Montezuma  where  the  values  were  34  and 
88  pg/g  and  averaged  61  pg/g.  Arsenic  probably  is  associated  with  clay 

where  arsenic  ions  are  in  the  matrix  of  the  clay  particles.  Arsenic 

concentrations  are  lowest  in  the  clean  white  limestone  and  salt  beds  where 
the  clay  content  is  low. 


Other  Aquifers 


In  places,  ground  water  is  present  in  the  volcanic  rocks, 
alluvium,  granitic  rocks,  Kaibab  Limestone,  and  Toroweap  Formation. 
Although  these  units  do  not  contain  ground  water  over  large  areas,  they 
do  provide  locally  important  sources  of  water  where  developing  water  from 
the  underlying  formations  means  deeper  wells  at  added  cost. 


Volcanic  Rocks 


Several  wells  and  springs  obtain  water  from  the  volcanic  rocks 
northeast  of  the  Mogollon  Rim  and  in  the  Black  Hills.  The  ground  water 
is  contained  in  fractured  basalt  flows  and  cinder  beds  several  hundred 
feet  above  the  regional  water  table  and  generally  is  perched  over  under¬ 
lying  rocks  of  low  hydraulic  conductivity.  Locally,  the  underlying  rocks 
may  include  the  siltstone  and  mudstone  in  the  Moenkopi  Formation, 
unfractured  basalt  flows,  or  clay  and  ash  layers  between  two  basalt 
flows.  These  nearly  impermeable  rocks  retard  the  downward  movement  of 
water  into  underlying  formations;  where  they  are  absent,  the  volcanic 
rocks  are  dry.  Wells  are  from  40  to  800  ft  deep,  and  water  levels  range 
from  2  to  752  ft  below  the  land  surface  (table  10).  Wells  in  volcanic 
rocks  are  reported  to  yield  from  0.8  to  80  gal/min.  Well  (A-18-7)27cba 
penetrates  400  ft  of  volcanic  rocks  and  the  yield  is  reported  to  fluctuate 
seasonally.  In  sec.  10,  T.  21  N.,  R.  2  E.,  and  sec.  27,  T.  18  N., 
R.  9  E.,  shallow  wells — less  than  130  ft  deep — that  penetrate  the  volcanic 
rocks  are  dry.  Springs  generally  discharge  less  than  20  gal/min 
(table  11).  Verde  Hot  Springs  is  in  the  extreme  southern  part  of  the 
area  along  the  Verde  River  in  a  fault  zone  and  discharges  an  estimated 
10  gal/min.  The  temperature  of  water  that  issues  from  the  basalt  at  this 
location  is  39°C. 


Table  5. --Arsenic  concentrations  in  selected  drill  cuttings  and  outcrop 

samples  from  the  Verde  Formation 
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Local  number 

Drillers' 
description 
of  the 

rock  samples1 

Depth  interval, 
in  feet  below 
land  surface 

Arsenic 
concentra¬ 
tion,  in 
micrograms 
per  gram 

(A-13-04)01dac 

Salt 

Outcrop 

7 

(A-13-05)06dbc 

Blue  clay 

19-  48 

16 

Blue  lime 

85-140 

66 

(A-13-05)06dbd 

White  lime 

15-  21 

24 

Green  lime 

21-  40 

48 

Blue  lime 

40-  48 

64 

(A-13-05)07cca 

Blue  clay 

Outcrop 

38 

(A-13-05)08caa1 

Blue  clay 

24-  37 

67 

(  A-13-05)09dbb 

Brown  clay 

23-  77 

28 

Blue  clay 

77-160 

73 

Blue  lime 

160-210 

75 

(A-14-04)03bbc 

White  lime 

57-120 

9 

(A-14-04)13bca2 

Blue  clay 

20-  30 

56 

Blue  lime 

40-  50 

47 

Blue  lime 

90-100 

43 

(  A-14-04)14dba 

Blue  clay 

40-105 

73 

Blue  lime 

105-220 

24 

(A-14-05)02aad 

White  lime 

158-210 

43 

Red  clay 

270-286 

34 

(  A-14-05)02ada 

Red  clay 

75-115, 

141-160 

88 

(A-14-05)18cba 

Blue  clay 

Outcrop 

54 

(  A-14-05)19bcc 

Blue  lime 

42-150 

58 

White  lime 

150-250 

10 

(  A-14-05)32dcc 

White  lime 

90-108 

7 

Gray  lime 

123-130 

20 

1Drillers'  logs  for  these  wells  appear  in  table  15. 
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The  ground  water  in  the  volcanic  rocks,  with  the  exception  of 
Verde  Hot  Springs,  is  generally  of  acceptable  chemical  quality  according 
to  the  standards  set  for  drinking  water.  Water  samples  from  five  wells 
and  nine  springs  (table  13)  indicate  that  the  dominant  ions  in  solution  are 
calcium,  magnesium,  sodium,  and  bicarbonate.  The  dissolved  solids  range 
from  111  to  600  mg/L.  Table  Mountain  Spring,  (A-12-5)10a,  is  near  the 
southern  extent  of  the  Verde  Formation  depositional  area  and  issues  at 
the  contact  of  fractured  basalt  and  a  red  tuff.  The  water  contains 
600  mg/L  of  dissolved  solids,  a  larger  concentration  of  sulfate  than  other 
springs  that  drain  volcanic  rocks,  and  9  pg/L  of  mercury.  This  sample 
is  the  only  one  that  exceeds  the  maximum  contaminant  level  for  mercury. 
Arsenic  analyses  are  available  for  two  wells  in  the  Black  Hills, 
( A-13-6)29dbb  and  (A-16-2)24aab,  that  obtain  water  from  volcanic  rocks. 
Both  contained  arsenic,  14  and  50  pg/L,  respectively ,  and  the  latter 
amount  was  at  the  limit  recommended  in  the  standards. 


Verde  Hot  Springs,  (A-11-6)11a,  contains  larger  concentrations 
of  the  major  ions  than  other  springs  issuing  from  the  volcanic  rocks 
(table  13).  The  dissolved-solids  concentration  is  3,230  mg/L,  mainly 
sodium  and  bicarbonate.  Other  constituents  with  large  concentrations  are 
arsenic,  iron,  and  boron,  which  are  1,400,  870,  and  9,100  pg/L, 

respectively. 


Alluvium 


Local  deposits  of  alluvium  near  Munds  Park,  Cherry,  Mormon 
Lake,  Bill  Williams  Mountain,  and  along  Hackberry  Creek  and  Oak  Creek 
in  secs.  7  and  19,  T.  17  N.,  R.  6  E.,  yield  water  to  wells  and  springs. 
The  water  supplies  are  perched  above  the  regional  aquifer  and  water 
levels  may  be  influenced  by  the  stage  of  nearby  streams.  In  Munds 
Park,  wells  are  from  19  to  388  ft  deep,  yield  from  5  to  450  gal/min,  and 
the  depth  to  water  ranges  from  8  to  170  ft  below  the  land  surface 
(table  10).  Near  Cherry,  the  depth  to  water  is  from  15  to  35  ft  below 
the  land  surface,  and  wells  are  50  to  150  ft  deep.  Two  springs  discharge 
water  from  alluvium;  (  A-21 -3)27bad  discharges  0.7  gal/min,  and 
(A-12-6)11d,  which  is  along  Hackberry  Creek,  discharges  2  gal/min  but 
is  reported  to  fluctuate  seasonally  (table  11).  Three  wells  in  T.  17  N., 
R.  6  E.,  obtain  water  from  the  alluvium  along  Oak  Creek.  Wells  are  from 
18  to  25  ft  deep,  and  depth  to  water  ranges  from  13  to  16  ft  below  the 
land  surface.  Water  is  perched  by  the  underlying  siltstone  beds  of  the 
Supai  Formation. 


The  major  ions  present  in  water  from  the  alluvium  are  calcium 
and  bicarbonate.  Water-quality  data  are  available  for  four  wells  in  Munds 
Park  (table  13).  The  dissolved-solids  concentrations  range  from  134  to 
388  mg/L  and  averaged  222  mg/L.  Water  from  spring  (A-12-6)11d,  which 
issues  from  the  alluvium  along  Hackberry  Creek,  had  a  dissolved-solids 
concentration  of  311  mg/L  and  is  similar  in  chemical  makeup  to  the  waters 
in  the  volcanic  rocks  (table  13). 


31 


Granitic  Rocks 


In  the  Black  Hills  a  few  wells  and  springs  obtain  water  from 
fractured  granitic  rocks.  Two  wells  that  obtain  water  from  granite  are 
60  and  111  ft  deep,  and  depth  to  water  is  12  and  68  ft  below  the  land 
surface,  respectively  (table  10). 

Water  from  one  well  and  three  springs  contained  from  325  to 
390  mg/L  of  dissolved  solids,  mainly  calcium  and  bicarbonate  (table  13). 
A  fourth  spring,  (A-13-5)29cca,  contained  669  mg/L  of  dissolved  solids, 
mainly  calcium  and  bicarbonate,  and  contained  higher  percentages  of 
magnesium  and  sulfate  than  the  other  samples.  This  spring  issues  from 
an  abandoned  mine  shaft,  and  the  water  quality  may  be  influenced  by  the 
mine  workings. 


Kaibab  Limestone  and  Toroweap  Formation 


The  Kaibab  Limestone  and  Toroweap  Formation  are  above  the 
regional  water  table,  and  no  wells  are  known  to  obtain  water  from  these 
rocks.  Several  springs  along  tributaries  to  Oak  Creek,  along  the 
northern  reach  of  Sycamore  Canyon,  near  Upper  Lake  Mary,  and  in  the 
southeastern  part  of  the  study  area,  issue  from  these  rocks.  Ground 
water  contained  in  the  sandstone  of  the  Toroweap  or  in  fractures, 
solution  fissures,  and  solution  caverns  in  the  limestone  of  the  Kaibab  is 
perched  on  underlying  siltstone  and  mudstone  in  the  Toroweap  or  on 
chert  beds  in  the  Kaibab.  Discharges  from  these  springs  range  from 
0.12  to  20  gal/min  (table  11).  Water-quality  data  are  not  available  for 
the  springs  that  issue  from  the  Toroweap  Formation  or  Kaibab  Limestone. 


SURFACE-WATER  HYDROLOGY 


The  upper  Verde  River  area,  in  contrast  to  much  of  Arizona, 
has  several  perennial  streams:  Verde  River,  Sycamore  Creek,  Bitter 
Creek,  Oak  Creek,  Wet  Beaver  Creek,  West  Clear  Creek,  and  Fossil 
Creek  (fig.  1).  All  these  streams  except  Bitter  Creek  provide  water  of 
acceptable  quality  for  irrigation,  recreation,  warm-  and  cold-water 
fisheries  and  wildlife  habitat.  Manmade  lakes  in  the  area  include  Upper 
and  Lower  Lake  Mary,  White  Horse  Lake,  and  Stehr  Lake.  Mormon  Lake 
and  Stoneman  Lake  are  in  natural  closed  basins.  Pecks  Lake  is  a  cutoff 
meander  of  the  Verde  River  and  is  fed  by  a  manmade  surface  diversion 
from  the  Verde  River  (pi.  2).  "Upper  Lake  Mary  provides  a  large 
proportion  of  the  municipal  water  supply  for  the  city  of  Flagstaff.  The 
primary  uses  of  most  other  lakes  are  associated  with  recreation,  fisheries, 
wildlife  habitat,  and  livestock  watering. 

The  delineation  of  the  study-area  boundary  is  not  coincident 
with  the  drainage  area  boundary  of  the  Verde  River.  Parts  of  the  upper 
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Verde  River  area,  which  total  about  160  mi2,  are  drained  by  the  Little 
Colorado  River  (fig.  1).  Small  drainages,  which  are  along  the  south¬ 
eastern  boundary  of  the  study  area  and  total  about  17  mi2,  are  drained 
by  the  East  Verde  River,  which  joins  the  Verde  River  downstream  from 
the  study  area.  The  uppermost  parts  of  the  Sycamore  Creek  and  Oak 
Creek  drainages  are  outside  the  study-area  boundary,  as  is  the  southeast 
part  of  the  Fossil  Creek  drainage  owing  to  Fossil  Creek  being  part  of  the 
south  boundary. 

Streamflow  is  composed  of  two  components — direct  runoff  and 
base  flow.  Direct  runoff  has  little  effect  on  the  amount  of  water  available 
for  use  in  the  upper  Verde  River  area.  Storm  runoff  occurs  over  short 
periods  of  time,  and  snowmelt  occurs  when  there  is  little  need  for  irriga¬ 
tion  water.  No  major  surface-water  impoundments  are  present  for  the 
storage  of  high  flows  or  regulation  of  the  flow  of  the  upper  Verde  River 
or  its  tributaries.  Conversely,  base  flow  is  an  extremely  important 
source  of  water.  In  some  reaches  base  flow  increases  downstream  because 
of  ground-water  discharge;  in  other  reaches  the  base  flow  is  depleted  by 
evaporation,  transpiration  by  riparian  vegetation,  and  diversions  for 
irrigation.  About  30  irrigation  diversions,  which  draw  water  directly 
from  the  streams  by  means  of  low  diversion  dams  and  pumps,  provide 
water  to  7,781  acres  (Northern  Arizona  Council  of  Governments,  1979, 
p.  123)  and  have  a  pronounced  effect  on  the  low-flow  characteristics  of 
some  stream  reaches.  Most  primary  diversions  are  operated  by  groups  of 
landowners.  Near  Cottonwood  and  Camp  Verde,  the  irrigation  canals 
often  carry  more  than  half  the  flow  of  the  Verde  River,  and  all  the  flow 
in  West  Clear  Creek  is  often  diverted  near  the  mouth.  The  availability  of 
streamflow,  therefore,  is  limited  by  natural  low  flows  and  upstream  usage. 
Because  of  its  importance,  base  flow  is  emphasized  more  than  direct 
runoff  in  the  following  analyses  of  streamflow. 


Base  Flow  and  Ground-Water  Seepage 


The  base-flow  characteristics  of  the  Verde  River  and  its  major 
tributaries  are  a  function  of  precipitation  and  the  properties  of  the 
regional  aquifer.  The  capacity  of  the  aquifer  to  absorb,  store,  and 
transmit  water  has  a  significant  effect  on  base  flow,  as  does  the  relative 
distance  of  the  streams  from  the  aquifer  recharge  area.  Long-term 
changes  in  the  base  flow  may  indicate  changes  in  the  volume  of  water 
stored  in  the  aquifer  and  how  discharge  from  the  aquifer  is  distributed 
among  pumpage,  streamflow,  and  evapotranspiration  losses,  which  are 
dependent  on  rainfall  and  land  use. 


The  ground-water  hydrology  section  of  the  report  describes  a 
large  regional  aquifer  with  a  recharge  area  distant  from  the  Verde  River. 
Recharge  to  the  aquifer  is  large  and  changes  little  with  time.  Base  flow 
of  the  streams  that  drain  the  regional  aquifer  therefore  varies  little  with 
precipitation  or  from  year  to  year. 
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The  base  flow  in  the  Verde  River  and  most  tributaries  varies 
seasonally  in  relation  to  the  amount  of  water  used  by  plants.  Base  flow 
is  at  a  maximum  in  January  and  February  and  at  a  minimum  in  July  and 
August.  The  year-to-year  variation  in  base  flow  that  enters  the  Verde 
Valley  by  way  of  the  Verde  River  and  tributaries  is  small.  A  comparison 
of  1976-79  data  with  1935-45  data  showed  variations  in  the  quantity  of 
summer  base  flow  leaving  the  Verde  Valley,  which  may  indicate  an 
increase  in  use  of  water  along  the  streams  in  the  valley  rather  than  being 
a  result  of  pumpage  from  the  regional  aquifer.  Pumping  from  the  regional 
aquifer  probably  would  also  decrease  the  winter  base  flow  as  well  as  the 
summer  base  flow. 

Base  flow  at  each  gaging  station  was  determined  by  visual 
separation  of  daily  discharge  hydrographs  into  the  direct-runoff  com¬ 
ponent  and  the  base-flow  component.  This  method  is  suitable  to  the 
study  area  because  direct  runoff  from  storms  generally  is  of  short 
duration,  and  streams  generally  return  to  base  flow  within  two  weeks 
after  a  rainfall  peak  and  within  two  months  after  a  snowmelt  peak,  but 
these  long  periods  of  melt  are  infrequent.  Neither  storm  runoff  nor 
snowmelt  cause  much  increase  in  the  base  flow. 

When  base-flow  hydrographs  for  individual  years  are  super¬ 
imposed,  all  the  hydrographs  fall  in  a  narrow  band  indicated  by  the 
upper  and  lower  hydrographs  of  figures  4  and  5.  The  spacing  between 
the  limiting  hydrographs  may  represent  either  a  true  variation  in  base 
flow,  a  variation  in  computational  procedure,  or  a  combination  of  both. 
The  variations  are  not  chronological  and  cannot  be  related  to  climatic 
factors  of  wet  or  dry  years.  A  hydrograph  that  follows  the  center  of  the 
band  represents  the  median  values  and  provides  the  best  estimate  of  base 
flow  for  any  date.  Hydrographs  of  median  values  of  base  flow  are  shown 
in  figures  4  and  5.  Base  flow  is  at  a  maximum  in  January  and  February 
when  plants  are  dormant  and  evaporation  is  low.  The  high  base  flow  in 
January  represents  the  average  ground-water  discharge  from  the  regional 
aquifer.  The  seasonal  variation  in  base  flow  is  an  indication  of  evapo- 
transpiration  losses  in  the  drainage  area  upstream  from  a  gaging  station, 
but  losses  due  to  riparian  vegetation  and  evaporation  from  free  water 
surfaces  cannot  be  isolated  from  other  losses  if  a  large  quantity  of  water 
is  diverted. 

To  determine  the  areal  distribution  and  magnitude  of  ground- 
water  inflow  to  the  Verde  River  between  Clarkdale  and  Fossil  Creek, 
discharge  measurements  were  made  at  55  sites  during  a  period  of  base 
flow  in  June  1979.  The  difference  in  flow  rates  between  successive 
measurement  sites  along  the  study  reach — after  adjustment  for  surface 
inflow  and  outflow  in  tributaries,  diversions  and  returns — can  be 
attributed  to  gains  from  or  losses  to  the  regional  aquifer .  In  some 
places  the  gains  occur  over  a  long  reach  of  the  stream;  however,  in 
other  places  the  gains  are  localized  at  springs. 

Two  previous  seepage  investigations  were  run  during  July  1963 
and  June  1977.  During  July  1963,  12  sites  were  measured  on  the  Verde 
River  from  Sullivan  Lake  (fig.  1)  to  Chasm  Creek  (pi.  2),  and  38  sites 
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were  measured  along  tributary  streams  and  irrigation  diversions  but  did 
not  include  any  return  flow.  During  June  1977,  10  sites  on  the  Verde 
River  from  Paulden  to  Chasm  Creek  and  9  sites  along  Oak  and  Beaver 
Creeks  were  measured.  This  investigation  did  not  include  any  of  the 
other  tributaries  or  the  irrigation  diversions  and  returns. 


Verde  River 


Perennial  flow  in  the  Verde  River  begins  near  Granite  Creek 
1.2  mi  upstream  from  the  study-area  boundary  (fig.  1).  Discharge 
measurements  made  in  1977  show  that  the  Verde  River  gained  20.4  ft3/s 
between  Granite  Creek  and  Stewart  Ranch  (pi.  3),  which  is  located  just 
inside  the  study  area  (U.S.  Geological  Survey,  1978,  p.  507-508). 
Between  Stewart  Ranch  and  the  Verde  River  near  Paulden  gage,  dis¬ 
charge  measurements  indicated  a  gain  of  6.7  ft3/s.  Base  flow  at  the 
Paulden  gage  is  virtually  constant  and  ranges  from  20  to  26  ft3/s 

(fig.  4A).  The  seasonal  variation  in  the  median  base-flow  hydrograph  is 
from  22  to  24  ft3/s.  Between  the  gage  near  Paulden  and  the  gage  near 
Clarkdale,  base  flow  increases.  Base  flow  at  Verde  River  near  Clarkdale 
ranges  from  60  to  93  ft3/s,  and  the  seasonal  variation  in  median  base  flow 
is  from  68  to  83  ft3/s  (fig.  4B).  Discharge  measurements  made  in  1977 
and  1979  (U.S.  Geological  Survey,  1978;  1980b)  show  a  gain  in  flow 
attributed  to  ground  water  of  about  22  ft3/s  at  Mormon  Pocket,  9  ft3/s 
from  below  Mormon  Pocket  to  Sycamore  Creek,  and  12  ft3/s  downstream 
from  Sycamore  Creek  (pi.  2).  No  ground  water  discharges  to  the  Verde 
River  in  the  2  mi  reach  below  the  Paulden  gage  but  about  2  ft3/s  dis¬ 
charges  between  there  and  Mormon  Pocket.  Tributary  inflow  from 

Sycamore  Creek  is  9  ft3/s.  The  loss  in  streamflow  indicated  near  French 
Ranch  is  probably  associated  with  a  small  deposit  of  alluvium  and  an 
irrigation  diversion. 

The  gaging  station,  Verde  River  near  Camp  Verde,  is  located 
just  above  Chasm  Creek  and  9  mi  southeast  of  Camp  Verde.  Base  flow 
leaving  the  study  area  is  monitored  at  this  station.  Base  flow  ranges 

from  180  to  240  ft3/s  during  January  and  from  43  to  96  ft3/s  during  July. 

The  seasonal  variation  of  the  median  base  flow  is  from  66  to  200  ft3/s. 
The  average  winter  base  flow  is  200  ft3/s,  which  does  not  agree  with  the 
value  calculated  by  Twenter  and  Metzger  (1963)  of  225  ft3/s;  the  dis¬ 
crepancy  is  attributed  to  the  differences  in  interpretation  methods.  All 
the  data  from  the  previous  period  of  record  from  1935-45  and  the  current 
1976-79  record  were  used  to  calculate  base-flow  hydrographs. 

Seasonal  variations  differ  at  the  three  Verde  River  gaging 
stations.  The  large  seasonal  variation  at  the  Verde  River  near  Camp 
Verde  gage  is  a  result  of  about  45  ft3/s  of  evapotranspiration  losses  along 
the  Verde  River  and  its  tributaries  between  Clarkdale  and  the  gage 
(Anderson,  1976)  and  large  water  use  for  irrigation.  The  small  seasonal 
variation  at  the  Paulden  and  Clarkdale  gages  is  associated  with  the  low 
water  use  in  this  region  and  low  loss  of  water  to  evapotranspiration .  The 
water  lost  to  evapotranspiration  between  Sullivan  Lake  and  Clarkdale  is 
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Figure  4. --Distribution  of  base  flow  for  the  Verde  River.  A,  Verde  River  near 
Paulden,  1965-78.  B,  Verde  River  near  Clarkdale,  1966-78.  C,  Verde  River 
near  Camp  Verde,  1935-45,  and  intermittent  data  for  1976-79. 
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only  8  percent  of  the  loss  that  occurs  between  Clarkdale  and  the  East 
Verde  River  (Anderson,  1976). 

Base  flow  from  the  station  near  Clarkdale  to  the  station  near 
Camp  Verde  is  not  accurately  quantified  because  of  the  variation  in  river 
discharge  caused  by  the  operation  of  irrigation-ditch  systems  (pi.  3). 
The  lateral  diversions  for  water  use  along  the  ditches  are  operated  by 
individuals  with  surface-water  rights  and  can  vary  hourly.  Return  flow 
to  the  Verde  River  can  occur  at  many  sites  along  the  ditches  where  gates 
are  installed  or  ditches  leak.  The  gates  are  used  to  maintain  a  certain 
quantity  of  water  in  the  ditch  and  therefore  the  amount  of  water 
returning  to  the  river  varies  with  the  amount  of  water  used  from  the 
ditch . 


A  seepage  investigation  made  during  a  period  of  summer  base 
flow  in  June  1979  identified  the  amount  of  tributary  inflow,  diversion, 
irrigation  return  flow,  and  ground-water  seepage.  During  the  seepage 
investigation,  the  amount  of  discharge  in  the  Verde  River  at  the  gage  was 
approximately  the  same  as  the  median  base  flow  for  the  period  of  record 
(fig.  4C);  therefore,  the  discharge  measurements  may  be  indicative  of 
median  base-flow  conditions.  A  complete  record  of  all  the  changes  in  the 
diversions  and  returns  during  the  investigation  was  nearly  impossible  to 
obtain,  which  prevented  use  of  the  data  for  an  accurate  determination  of 
streamflow  gains  and  losses.  Three  significant  findings  about  ground- 
water  inflow,  however,  resulted  from  the  seepage  investigation:  (1)  the 
reach  between  5th  Street  at  Cottonwood  and  the  OK  ditch  diversion  near 
Cornville  gains  inflow,  (2)  the  reach  between  Beaver  Creek  and  West 
Clear  Creek  also  gains  inflow,  and  (3)  the  reach  from  West  Clear  Creek 
to  Fossil  Creek  has  no  significant  seepage  gains  or  losses. 


The  purpose  of  the  seepage  investigation  was  to  assign  average 
gains  and  losses  to  the  reaches  between  the  measuring  sites,  but  no 
quantities  were  assigned  because  many  of  the  conditions  present  could  not 
be  averaged.  Analysis  of  the  data  and  the  prevailing  conditions  during 
the  investigation  indicated  that  the  streamflow  fluctuated  with  time; 
therefore,  the  measurements  reflect  different  conditions.  Discharge 
varied  owing  to  irrigation  returns  and  a  diurnal  change  caused  by  daily 
fluctuation  in  evapotranspiration .  Additional  ditch  returns  unknown 
during  this  investigation  were  discovered  in  the  southern  part  of  the 
Verde  Valley  on  subsequent  field  trips.  Prior  to  the  investigation,  some 
of  the  study  area  had  rain;  during  the  investigation,  the  Verde  River 
near  Camp  Verde  gaging  station  showed  decreasing  daily  discharge  on  a 
streamflow-peak  recession.  On  June  12,  the  air  temperature  rose  about 
20°F,  and  because  the  evapotranspiration  rate  changes  with  temperature, 
the  conditions  after  the  temperature  rise  were  not  in  equilibrium. 

Records  for  the  station  near  Clarkdale  from  June  1915  to  June 
1921  indicate  that  the  base  flow  is  virtually  identical  to  the  base  flow 
computed  for  records  collected  from  April  1965  to  September  1978.  The 
lack  of  change  suggests  that  the  ground-water  system  upstream  from 
Clarkdale  still  represents  equilibrium  conditions. 
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The  gaging  station  near  Camp  Verde  was  operated  from  1935-45 
and  was  reactivated  to  measure  low  flows  in  1976  (pi.  3).  Records  from 
July  1976  to  January  1978  are  nearly  complete,  but  base-flow  data  are 
intermittent  after  January  1978  owing  to  sustained  high  flows  during  the 
winter  and  early  spring  months.  This  coincides  with  a  change  in  the 
rainfall  pattern  in  which  the  winters  were  wetter  and  the  summers  dryer. 
Winter  base  flow  for  1977  and  1978  is  close  to  the  minimum  hydrograph, 
which  indicates  winter  base  flow  is  virtually  unchanged  since  1935 
(fig.  4C).  The  1976  summer  base  flow  hydrograph  is  close  to  the 
minimum  hydrograph,  whereas  in  1977  and  1978  they  are  below  the 
minimum  hydrograph  except  for  mid-July,  which  coincides  with  the  lowest 
part  of  the  minimum  hydrograph.  During  the  summer  of  1979,  the  base- 
flow  hydrograph  was  close  to  the  median  hydrograph.  During  the 
summers  of  1977  and  1978,  the  river  reached  base  flow  on  a  few  isolated 
days  and  provided  only  limited  definition  for  the  base-flow  hydrograph. 
These  possible  changes  in  summer  base  flow  since  1945  may  be  an  indi¬ 
cation  that  either  evapotranspiration  or  irrigation  usage  has  increased 
over  the  years,  but  no  comparative  data  on  irrigation  use  or  amount  of 
riparian  vegetation  along  the  Verde  River  are  available  to  test  this 
assumption.  Because  winter  base  flow  has  remained  constant  and  the 
summer  1979  base  flow  returned  to  the  median  hydrograph,  the 
assumption  can  be  made  that  the  summer  changes  in  base  flow  reflect 
irrigation  or  vegetation  changes  and  that  no  changes  in  base  flow 
occurred  because  of  changes  in  discharge  from  the  aquifer.  Continued 
monitoring  at  this  site  might  help  to  clarify  the  analysis. 


Sycamore  Creek 


Perennial  flow  in  Sycamore  Creek  begins  near  Parsons  Spring 
about  4.2  mi  upstream  from  the  mouth  (pi.  3).  Summers  Spring,  about 
1.8  mi  upstream  from  the  mouth,  provides  about  5  to  7  ft3/s  of  the  flow 
in  Sycamore  Creek  as  indicated  by  seven  measurements  made  at  the 
spring  during  1956-63.  On  seven  occasions  from  1956-77,  base  flow  near 
the  mouth  of  Sycamore  Creek  was  measured;  flows  ranged  from  7.44  ft3/s 
to  9.42  ft3/s  and  averaged  8.5  ft3/s.  On  the  basis  of  the  sparse  data, 
ground-water  discharge  to  Sycamore  Creek  appears  to  have  been  rather 
constant  over  at  least  the  past  20  years. 


Bitter  Creek 


Bitter  Creek  drains  the  area  in  the  Black  Hills  northeast  of 
Jerome.  A  number  of  springs  are  scattered  throughout  the  drainage 
area.  Mine  drainage  from  the  United  Verde  Mine  and  adjacent  leach 
dumps  drain  into  a  tributary  of  Bitter  Creek  and  contribute  flow  to  Bitter 
Creek.  Discharge  measurements  made  at  the  mouth  of  Bitter  Creek  from 
March  to  November  1980  by  the  Arizona  Department  of  Water  Resources 
(written  commun.,  1980)  ranged  from  1.4  to  4.7  ft3/s,  and  the  median 
value  was  1.6  ft3/s. 
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Oak  Creek 


Oak  Creek  begins  at  the  confluence  of  Sterling  Canyon  and 
Pumphouse  Wash,  and  perennial  flow  originates  at  Sterling  Springs  in 
Sterling  Canyon.  Base-flow  measurements  were  made  at  sites  along  Oak 
Creek  on  January  20,  1975.  The  base  flow  of  Oak  Creek  0.9  mi  above 
Indian  Gardens  is  provided  by  Sterling  Springs  and  numerous  small 
springs  along  Oak  Creek  and  West  Fork  Oak  Creek  and  is  13  ft3/s.  Base 
flow  increased  to  35  ft3/s  0.75  mi  downstream  from  Indian  Gardens  owing 
to  discharge  from  springs  in  Munds  Canyon  near  its  mouth  and  ground- 
water  seepage  into  Oak  Creek  along  a  cross-canyon  fault  just  downstream 
from  Indian  Gardens  (pi.  3).  Base  flow  totals  42  ft3/s  in  the  Page 
Springs  area  and  59  ft3/s  at  a  site  0.5  mi  south  of  the  community  of  Page 
Springs.  Only  3  ft3/s  of  the  6  ft3/s  discharged  by  a  spring  along 
Spring  Creek  reaches  Oak  Creek  (Levings,  1980). 

The  longest  period  of  record  for  a  gaging  station  in  the  upper 
Verde  River  area  is  for  Oak  Creek  near  Cornville.  The  median  base  flow 
at  this  station  ranges  from  about  37  ft3/s  (fig.  5A)  in  late  January  and 
early  February  to  about  16  ft3/s  in  early  July.  This  pattern  of  base  flow 
was  constant  for  the  period  1949-72  with  the  exception  of  two  wet 
years — 1949  and  1965.  The  gaging  station  is  in  a  gaining  reach; 
therefore,  the  record  applies  only  to  that  specific  site.  Levings  (1980) 
correlated  miscellaneous  measurements  made  downstream  from  the  gage 
with  the  station  record  to  compute  a  winter  base  flow  of  59  ft3/s  below 
the  gaining  reach  in  which  the  gage  is  located.  To  calculate  a  winter 
base  flow  at  the  mouth  of  Oak  Creek,  the  relation  between  the  gage  and 
the  miscellaneous  site  (Levings,  1980,  p.  13)  was  used  to  determine 
whether  or  not  additional  ground  water  inflows  between  the  miscellaneous 
site  and  the  mouth  of  the  river.  Flow  at  the  gage  on  June  12,  1979,  was 
recorded  as  20  ft3/s.  Using  an  average  June-July  ratio  of  0.51,  the  flow 
at  the  miscellaneous  site  would  be  39.2  ft3/s.  Accounting  for  the  3  ft3/s 
of  base  flow  contributed  by  Spring  Creek,  the  flow  at  the  mouth  of  Oak 
Creek  should  be  42.2  ft3/s.  During  a  seepage  run  June  12,  1979,  the 
flow  at  the  mouth  of  Oak  Creek  measured  42.3  ft3/s.  Therefore,  the 
assumption  can  be  made  that  little  or  no  additional  inflow  to  the  river 
occurs  along  this  reach  and  the  winter  base  flow  of  62  ft3/s  at  the  mouth 
is  the  value  at  the  miscellaneous  site  plus  Spring  Creek. 


Beaver  Creek 


Beaver  Creek  drainage  basin  is  divided  into  two  major  sub¬ 
basins  drained  by  Wet  Beaver  Creek  and  Dry  Beaver  Creek,  which  merge 
at  McGuireville  to  form  Beaver  Creek.  As  the  names  suggest,  Wet  Beaver 
Creek  is  perennial  and  Dry  Beaver  Creek  is  intermittent.  Six  gaging 
stations  have  been  operated  by  the  U.S.  Geological  Survey  in  the  Beaver 
Creek  basin.  Three  stations  are  at  perennial  sites — Wet  Beaver  Creek 
near  Rimrock,  Montezuma  Well  outlet  near  Rimrock,  and  Beaver  Creek  at 
Camp  Verde.  Three  stations  are  at  intermittent  sites — Red  Tank  Draw 


Maximum  Hedian 


39 


QN033S  d3d  1333  31303  NI  ‘M03J  3SV3 


Figure  5. — Di stribution  of  base  flow  for  tributaries  of  the  Verde  River. 
A,  Oak  Creek  near  Cornville,  1950-64  and  1966-78.  B,  Wet  Beaver 
Creek  near  Rimrock,  1961-78.  C,  West  Clear  Creek  near  Camp  Verde, 
1966-78. 
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near  Rimrock,  Rattlesnake  Canyon  near  Rimrock,  and  Dry  Beaver  Creek 
near  Rimrock  (pi.  3). 

Dry  Beaver  Creek  has  two  short  perennial  reaches — one  at 
Beaverhead  Spring  about  1  mi  downstream  from  Highway  179  and  the 
other  at  McGuireville  between  Interstate  Highway  17  and  the  confluence 
with  Wet  Beaver  Creek  (pi.  3).  Both  perennial  reaches  are  less  than 
2  mi  long. 

Wet  Beaver  Creek  is  perennial  from  its  source  at  springs  in 
sec.  14,  T.  15  N.,  R.  7  E.,  to  the  confluence  with  Dry  Beaver  Creek, 
which  is  a  distance  of  about  20  mi.  The  accumulated  spring  discharge  at 
the  gaging  station,  Wet  Beaver  Creek  near  Rimrock,  averages  about 
7  ft3/s.  Base  flow  generally  ranges  from  about  6  to  8  ft3/s  (fig.  5B). 
Montezuma  Well,  a  tributary  spring  to  Wet  Beaver  Creek,  yields  a  fairly 
constant  flow  of  about  2.5  ft3/s.  The  flow  from  Montezuma  Well  has  been 
diverted  at  intervals  since  prehistoric  times,  and  some  prehistoric  ditches 
are  still  being  used.  The  amount  of  flow  from  Montezuma  Well  that 
actually  reaches  Wet  Beaver  Creek  is  unknown. 

Beaver  Creek  extends  about  9  mi  from  the  confluence  of  Wet 
Beaver  Creek  and  Dry  Beaver  Creek  to  the  Verde  River.  Beaver  Creek 
is  perennial  from  the  confluence  of  Wet  and  Dry  Beaver  Creeks  to 
Montezuma  Castle  National  Monument.  During  summer  months,  all  or  part 
of  the  flow  in  Beaver  Creek  above  Montezuma  Castle  National  Monument  is 
diverted  for  irrigation.  In  the  1-mile  reach  above  its  mouth,  the  flow  in 
Beaver  Creek  is  interrupted;  two  observations  of  no  flow  were  made 
0.1  mi  upstream  from  the  mouth  of  Beaver  Creek  during  the  summer  of 
1937.  During  the  seepage  investigation  of  June  12,  1979,  measurements 
of  the  water  in  an  irrigation  ditch  0.8  mi  above  the  mouth  of  Beaver 
Creek,  Beaver  Creek  above  the  ditch,  and  Beaver  Creek  at  the  mouth 
showed  a  6  ft3/s  gain  owing  to  ground-water  seepage  between  the  ditch 
and  the  mouth.  This  seepage  is  thought  to  be  subsurface  return  flow 
from  irrigation. 


West  Clear  Creek 


West  Clear  Creek  begins  as  a  perennial  stream  at  the  confluence 
of  Clover  Creek  and  Willow  Creek  in  sec.  33,  T.  14  N.,  R.  9  E.,  and 
flows  westerly  for  about  37  mi  to  the  Verde  River.  On  December  1,  1966, 
during  a  period  of  base  flow,  the  flow  in  West  Clear  Creek  0.3  mi  below 
Willow  Creek  was  1.88  ft3/s,  of  which  0.79  ft3/s  was  contributed  by 
Willow  Creek.  Several  springs  along  West  Clear  Creek  increased  the  flow 
to  19  ft3/s  at  the  gaging  station  near  Camp  Verde  (pi.  3).  Diversions 
for  the  irrigation  of  about  300  acres  downstream  from  Forest  Highway  9 
often  fully  deplete  the  flow  of  West  Clear  Creek  (pi.  3).  Analysis  of  the 
streamflow  records  collected  at  the  gaging  station  from  December  1964  to 
September  1978  indicate  that  base  flow  averages  about  16  ft3/s  and  varies 
seasonally  from  about  12  ft3/s  in  the  summer  to  about  18  ft3/s  in  the 
winter  (fig.  5C). 
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Fossil  Creek 


Fossil  Creek  is  fed  by  Fossil  Springs,  (A-12-7)14d  (pi.  2), 
which  rise  near  the  head  of  Fossil  Creek  Canyon  about  3.5  mi  northwest 
of  Strawberry  (fig.  1).  The  flow  of  Fossil  Springs  is  diverted  via  pipe¬ 
line  to  power  two  hydroelectric  powerplants  at  Irving  and  Childs  (pi.  2); 
downstream  from  the  diversion,  Fossil  Creek  is  intermittent  (fig.  1). 
Since  1952,  the  U.S.  Geological  Survey  has  gaged  the  powerplant 
diversion  where  the  flume  spills  into  Stehr  Lake,  which  is  a  head- 
stabilization  pond  for  the  Childs  powerplant.  The  record  represents 
virtually  all  the  flow  of  Fossil  Springs  and  indicates  that  the  discharge  is 
fairly  constant  at  about  43  ft3/s  (U.S.  Geological  Survey,  1979,  p.  413). 


Availability  of  Streamflow 


No  surface-water  impoundments  are  along  the  Verde  River  and 
its  major  tributaries  to  store  or  control  the  streamflow.  The  primary  use 
of  surface  water  in  the  upper  Verde  River  area  is  for  irrigation. 
Important  secondary  uses  include  recreation,  esthetic  enjoyment,  and 
fisheries.  All  these  uses  rely  mainly  on  the  amount  of  water  present 
during  low  flows.  The  amount  of  streamflow  varies  with  time  and  by 
location  throughout  the  study  area  as  a  function  of  runoff-producing 
storms  and  evapotranspiration .  In  the  Verde  Valley  the  streamflow 
variation  is  greatest  because,  in  addition  to  runoff  and  evapotranspira¬ 
tion,  year-round  diversion  ditches  remove  water  from  the  streams  for 
irrigation.  Gaging  stations  in  the  study  area  can  be  used  as  index 
stations  for  annual  flow  characteristics  along  the  streams.  Low-flow 
frequency  and  flow-duration  curves  were  selected  to  show  the  availability 
of  water  with  time. 


Flow  Duration 


A  flow-duration  curve  is  a  cumulative  frequency  curve  that 
shows  the  percentage  of  time  during  the  period  studied  that  a  specified 
rate  of  flow  was  equaled  or  exceeded.  The  curve  provides  a  useful 
method  for  analyzing  the  availability  and  variability  of  streamflow  without 
regard  to  the  sequence  of  the  flow  events.  The  distribution  of  stream- 
flow  with  respect  to  time  is  a  function  of  many  variables  including  the 
amounts  and  type  of  precipitation,  topography,  soils,  geology,  vegetal 
cover,  ground-water  movement,  and  water-use  patterns. 

Flow-duration  curves  provide  a  convenient  method  for  studying 
the  flow  characteristics  of  streams  and  can  be  used  to  determine  the 
relative  suitability  of  different  streams  for  development  of  a  water  supply. 
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The  slope  of  the  flow-duration  curve  is  a  good  indication  of  the  capacity 
of  a  basin  to  store  water.  Storage  tends  to  lower  the  variability  of  flow 
by  reducing  the  peak  flows  and  spreading  the  same  volume  of  runoff  over 
a  longer  time  period.  A  steeply  sloping  duration  curve  indicates  high 
variability  in  flow  rates  and  small  amounts  of  natural  storage,  and  a 
gently  sloping  curve  indicates  a  low  variability,  which  is  characteristic  of 
a  consistent  component  of  base  flow  per  unit  drainage  area. 


Flow-duration  curves  for  selected  sites  in  the  study  area  are 
shown  in  figure  6.  The  data  on  which  these  curves  are  based  were 
obtained  by  computer  analysis  of  the  daily  streamflow  records.  At  all  the 
sites,  the  shape  of  the  curves  is  characterized  by  a  steeply  sloping  line 
in  the  low-exceedence — less  than  about  15  or  20  percent — or  high-flow 
range  indicating  that  streamflow  is  in  direct  response  to  precipitation.  In 
the  upper  Verde  River  area,  the  flow-duration  curves  can  be  divided  into 
two  groups  as  characterized  by  the  low  flow  end  of  the  curves.  The 
low-flow  characteristics  depend  on  location  and  correlate  with  irrigation 
use  of  surface  water.  Flow-duration  curves  for  gaging-station  sites  that 
have  fairly  steady  base  flows  are  shown  in  figure  6A.  The  slope  of  the 
curves  changes  sharply  into  a  mildly  sloping  line  in  the  high-exceedence 
or  low-flow  range,  which  indicates  high  storage  and  low  variability  in 
base  flow.  For  the  low-flow  ranges,  the  storage  is  provided  by  the 
regional  aquifer  rather  than  surface-water  impoundments.  Flow-duration 
curves  for  gaging-station  sites  (pi.  3)  that  have  a  much  larger  variability 
(steeper  slope)  of  base  flow  are  shown  in  figure  6B.  All  four  stations 
are  in  or  near  irrigated  areas.  Large  consumptive  use  of  water  upstream 
from  the  gaging  stations  causes  the  base  flow  to  vary  considerably  within 
a  year,  whereas  the  discharge  from  the  regional  aquifer  probably  is 
similar  to  the  base-flow  component  in  figure  6A.  Miscellaneous 
measurements  and  continuous  monitoring  of  spring  discharges  show  no 
change  in  the  rate  of  discharge  that  occurs  from  the  regional  aquifer  at 
these  sites. 

Flow-duration  curves  were  compared  for  different  time  periods 
between  1916  and  1978  at  two  sites  upstream  from  the  area  where  water 
use  is  greatest  and  during  which  base  flow  had  not  changed.  No 
significant  changes  were  detected  in  average  inflow  or  aquifer  discharge. 


The  shape  of  the  flow-duration  curves,  but  not  the  discharge 
quantities,  can  be  used  to  develop  curves  at  ungaged  sites.  Quantity  of 
flow  varies  by  location  along  perennial  streams  in  the  study  area  because 
of  increases  from  ground-water  discharge.  The  curves  in  figure  6A  have 
similar  characteristics  in  that  the  sites  occur  upstream  from  irrigation 
use,  seasonal  differences  in  evapotranspiration  rates  are  low,  and  ground 
water  is  discharged  from  Paleozoic  rocks.  The  characteristics  of  the  sites 
for  the  curves  in  figure  6B  are  similar  because  ground  water  is  dis¬ 
charged  from  the  Verde  Formation  and  alluvium,  the  seasonal  differences 
in  evapotranspiration  rates  are  high,  and  numerous  irrigation  diversions 
and  returns  occur  along  the  stream  reaches.  Any  changes  caused  by  the 
differences  in  evapotranspiration  rates  or  geology  between  figures  6A  and 
6B  are  masked  by  the  changes  caused  by  irrigation. 
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Low-Flow  Frequency 


Low-flow  characteristics  at  a  gaging  station  can  also  be 
described  by  frequency  curves.  The  flow  of  streams  in  the  upper  Verde 
River  area  is  lowest  in  summer  and  early  fall  when  evapotranspiration  and 
the  demand  for  irrigation  water  are  greatest.  The  frequency  with  which 
low  flows  occur  is  an  important  factor  in  the  management  of  current 
stream  usage  and  may  be  an  important  measure  of  the  effects  of  future 
ground-water  development.  Flow-duration  curves  are  one  way  of  repre¬ 
senting  low-flow  frequency  but  do  not  indicate  whether  the  low  flows 
occurred  consecutively  on  many  days  in  each  year  or  on  a  few  days 
scattered  throughout  each  year.  Low-flow  frequency  curves  relate  the 
lowest  average  discharge  in  cubic  feet  per  second  for  various  periods  of 
time  in  days  to  the  frequency  of  occurrence  in  years.  In  these  low-flow 
frequency  studies,  the  daily  streamflow  records  are  analyzed  by  climatic 
year  (April  1  to  March  31)  in  order  to  confine  the  low-water  season  in  a 
1-year  period. 

The  demand  for  irrigation  water  in  the  Verde  Valley  is  largest 
in  summer.  Because  no  streamflow  data  are  available  prior  to  the 

installation  of  irrigation  ditches  to  indicate  the  amount  of  water  available 
for  irrigation  use,  an  annual  analysis  is  presented  at  the  outflow  point  of 
the  valley  to  provide  data  on  the  water  available  to  downstream  users. 
Figure  7  shows  a  family  of  low-flow  frequency  curves  for  the  gaging 
station,  Verde  River  near  Camp  Verde.  The  curves  show  that  on  an 
average  of  about  once  in  10  years  the  mean  discharges  for  7-  and  30-day 
periods  are  likely  to  be  less  than  or  equal  to  51  ft3/s  and  62  ft3/s, 
respectively.  The  shape  of  the  frequency  curves  appears  typical  for 
perennial  streams — smooth  curves,  concave  upward.  In  streams  affected 
by  diversions,  the  curves  deflect  downward.  In  streams  where  base  flow 
is  maintained  by  a  large-capacity  ground-water  reservoir,  a  flat 

frequency  curve  is  produced.  The  two  conditions  occur  upstream  from 
this  site  in  the  Verde  Valley,  and  the  curves  reflect  a  condition 
somewhere  between  the  extremes. 

The  recurrence  interval,  stated  in  years,  is  the  reciprocal  of 
the  probability  of  occurrence  for  any  given  year.  For  example,  a  low 
flow  for  a  given  period  that  is  assigned  a  recurrence  interval  of  10  years 
has  a  0.1  probability  or  10-percent  chance  of  occurring  in  any  given 

year.  The  recurrence  interval  must  not  be  thought  of  as  the  exact  time 

interval  between  recurrences  but  as  the  average  time  interval  between 
like  events.  The  possibility  exists  that  the  10-year  low  flow  can  occur  in 
several  consecutive  years  if  the  average  recurrence  over  a  long  period  of 
time  is  only  once  in  10  years.  Low-flow  frequency  data  and  other  flow 
characteristics  for  perennial  streams  are  presented  in  table  6. 


Quality  of  Surface  Water 


The  chemical,  physical,  and  biological  quality  of  water  deter¬ 
mines  the  suitability  of  water  for  given  uses.  The  following  evaluation 
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Table  6. --Streamflow  characteristics  at  selected  sites 
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of  surface-water  quality  is  directed  toward  three  major  usages — irrigation, 
swimming,  and  fisheries.  Few  if  any  domestic  and  industrial  water 
supplies  have  been  developed  from  surface  water  in  the  area,  so  those 
uses  will  not  be  considered  in  this  section  of  the  report. 


Chemical  Quality 


During  low  flows,  the  chemical  quality  of  surface  water  in  the 
study  area  is  closely  related  to  the  quality  of  ground  water  that  supplies 
the  base  flow  (pi.  3).  During  medium  and  high  flows,  the  dissolved- 
solids  concentration  is  diluted  by  snowmelt  or  surface  runoff  that  have  a 
lower  dissolved-solids  concentration . 

The  dissolved-solids  concentrations  range  from  32  to  1,570  mg/L 
for  211  samples  collected  throughout  the  study  area  during  all  ranges  in 
flow  (table  14).  Samples  collected  from  perennial  streams  during  low 
flows  seldom  have  dissolved-solids  concentrations  less  than  200  mg/L 
except  at  sites  in  Oak  Creek  upstream  from  Page  Springs  and  in  Wet 
Beaver  and  West  Clear  Creeks  upstream  from  where  they  emerge  from 
their  canyons  into  the  Verde  Valley.  During  low  flows,  the  dissolved- 
solids  concentrations  generally  increase  in  the  downstream  direction 
(fig.  8)  owing  to  increased  dissolved  solids  in  ground  water  from  the 
Verde  Formation,  particularly  in  the  southern  part  of  the  Verde  Valley 
(pi.  3). 

In  the  Verde  River  upstream  from  Camp  Verde  and  in  the 
perennial  tributaries  to  the  Verde  River,  the  dominant  ions  generally  are 
calcium,  magnesium,  and  bicarbonate  (pi.  3).  Exceptions  are  a  sample 
taken  in  1977  from  the  Verde  River  near  the  upstream  limit  of  the  study 
area  in  which  the  major  ions  are  calcium,  sodium,  magnesium,  and 
bicarbonate,  and  a  sample  taken  in  1979  from  Fossil  Creek  in  which  the 
major  ions  are  calcium,  magnesium,  and  sulfate  (table  14). 

The  relation  of  dissolved  solids  and  specific  conductance  was 
determined  to  compare  two  sites  on  the  Verde  River  above  and  below  the 
area  where  the  water  quality  changes.  Using  a  least  squares  best  fit 
method  on  the  data  collected  during  the  1976-79  water  years,  the  relation 
of  dissolved  solids  to  specific  conductance  is  similar  at  both  sites 
(fig.  9).  The  major  cations  and  anions  can  be  related  also  to  specific 
conductance  at  the  Verde  River  near  Camp  Verde  site  as  shown  on 
figure  10.  Correlation  at  the  near  Clarkdale  site  was  poor  because  the 
concentrations  of  sodium,  sulfate,  and  chloride  were  low.  Only  calcium, 
magnesium,  and  bicarbonate  show  a  relation  to  specific  conductance. 

In  June  1979  the  dissolved-solids  concentration  of  flow  in  the 
Verde  River  increased  from  403  mg/L  near  the  mouth  of  Beaver  Creek  to 
550  mg/L  above  West  Clear  Creek  (fig.  8).  Coincident  with  the  increase 
in  dissolved  solids,  the  sodium  and  sulfate  ions  increased;  however, 
calcium,  magnesium,  and  bicarbonate  generally  continued  to  be  the 
dominant  ions  (pi.  3).  The  increase  in  dissolved  solids  and  the  change 
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Figure  8.--Dissolved-solids  concentrations  during  low  flow  at 
selected  sites  along  the  Verde  River. 
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Figure  9. --Relation  of  dissol ved-sol ids  concentrations  to  specific  conductance 
at  Verde  River  near  Clarkdale  and  Verde  River  near  Camp  Verde,  1976-79 
water  years. 
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in  the  concentrations  of  the  major  ions  are  the  result  of  ground-water 
inflow  to  the  river.  The  increased  presence  of  sodium  and  sulfate  ions 
probably  is  the  result  of  the  solution  of  these  ions  by  ground  water 
moving  through  salt  and  gypsum  deposits  in  the  Verde  Formation. 

A  similar  but  less  obvious  increase  in  the  dissolved-solids 
concentrations  of  the  Verde  River  occurs  between  Clarkdale  and  U.S. 
Highway  89A  (fig.  8).  This  increase  in  dissolved  solids  probably  is  the 
result  of  ground-water  inflow  to  the  river.  The  ground  water  is  moving 
through  the  Verde  Formation  where  solution  of  limestone  probably 
increases  the  dissolved-solids  concentration .  In  this  instance  the  relative 
concentrations  of  major  ions  in  the  river  water  remain  unchanged. 

The  greatest  single  use  of  surface  water  is  for  irrigation,  and 
the  surface  water  in  the  upper  Verde  River  area  generally  is  well  suited 
for  that  use.  The  U.S.  Salinity  Laboratory  Staff  (1954)  devised  a 
classification  system  that  can  be  used  to  evaluate  the  suitability  of 
irrigation  water  on  the  basis  of  the  sodium  hazard  and  the  salinity  or 
dissolved-solids  hazard.  Large  concentrations  of  sodium  in  relation  to  the 
concentrations  of  calcium  and  magnesium  tend  to  cause  a  breakdown  of 
soil  structure  and  also  may  harm  plants  by  causing  a  toxic  accumulation 
of  sodium  in  the  plant  tissue.  A  common  measure  of  the  sodium  hazard  is 
the  sodium-adsorption  ratio  (SAR)  that  is  defined  by  the  equation 


in  which  the  concentrations  of  the  constituents  are  expressed  in  milli- 
equivalents  per  liter.  The  salinity  hazard  is  commonly  evaluated  in  terms 
of  specific  conductance,  which  is  a  measure  of  the  ability  of  the  ions  in 
solution  to  conduct  an  electrical  current. 

In  most  of  the  streams  in  the  area  the  sodium  hazard  is  low, 
but  the  salinity  hazard  generally  ranges  from  low  to  medium  in  the  trib¬ 
utaries  and  the  Verde  River  north  of  Camp  Verde  and  medium  to  high  in 
the  Verde  River  downstream  from  Camp  Verde  (fig.  11).  No  major  diver¬ 
sions  for  irrigation  occur  in  the  reach  downstream  from  Camp  Verde,  but 
the  possibility  exists  that  with  correct  selection  of  crops  and  proper 
agricultural  practices  even  the  water  with  a  high  salinity  hazard  could  be 
used  successfully  for  irrigation. 

The  Arizona  Water  Quality  Control  Council  (written  commun., 
1979)  listed  maximum  contaminant  levfels  for  16  toxic  substances  in  three 
categories  of  surface-water  uses  (table  7).  In  general,  only  a  few 
samples  exceeded  these  standards.  In  most  cases  the  large  concentrations 
in  the  total  recoverable  form  are  associated  with  the  large  sediment  con¬ 
centrations  during  high  flows  (table  14).  Except  for  lead  and  phenols, 
the  chemical  quality  of  surface  water  is  fairly  well  suited  to  the  current 
uses.  Although  some  samples  contained  lead  and  phenols  in  excess  of  the 


SALINITY  HAZARD 


NOTE:  Low-sodium  water  (SI)  can  be  used  for  irrigation  on  most  soils. 
Low-salinity  water  (Cl)  can  be  used  for  irrigation  with  most  crops 
on  most  soils;  however,  medium-  to  high-salinity  water  (C2  and  C3) 
can  be  used  for  irrigation  if  the  soil  is  permeable,  drainage  is 
adequate,  and  sal t- tolerant  crops  are  grown. 

Figure  11. --Sodium  and  salinity  hazards  of  irrigation  water.  Diagram 
from  U.S.  Salinity  Laboratory  Staff  (1954). 
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Arizona  Water  Quality  Control  Council  (written  commun.,  1979)  standards 
for  surface-water  uses  (table  7),  no  adverse  effects  have  been 
documented  by  local  and  State  agencies. 

During  1980,  the  Arizona  Department  of  Health  Services  has 
been  sampling  the  water  at  the  mouth  of  Bitter  Creek  and  on  a  tributary 
stream  into  which  the  drainage  from  the  United  Verde  Mine  and  adjacent 
leach  dumps  flow.  The  quality  of  the  water  in  Bitter  Creek  is  affected 
by  the  mine  drainage  (Milne,  1981).  Water  from  the  sampling  site  on  the 
tributary  stream  exceeds  the  surface-water  standards  for  sulfate, 
dissolved  solids,  copper,  zinc,  manganese,  iron,  and  cadmium.  Water  at 
the  mouth  of  Bitter  Creek  contains  concentrations  of  sulfate,  dissolved 
solids,  copper,  zinc,  manganese,  and  iron  that  exceed  the  standards  for 
surface-water  uses  but  are  dilute  compared  to  the  tributary  sampling  site. 
At  the  mouth  of  Bitter  Creek,  dissolved-solids  concentrations  range  from 
about  1,150  to  1,750  mg/L,  whereas  at  the  tributary  site  the  range  is 
from  about  4,600  to  6,000  mg/L  (T.  D.  Love,  Arizona  Department  of 
Health  Services,  written  commun.,  1980). 


Bacteriological  Quality 


From  March  1976  through  October  1979,  the  U.S.  Geological 
Survey  analyzed  147  surface-water  samples  taken  at  21  different  sites  in 
the  area  for  determination  of  fecal  coliform  bacteria.  Fecal  coliform 
bacteria  are  present  in  the  intestines  and  the  feces  of  warmblooded 
animals.  The  presence  of  fecal  coliform  organisms  may  indicate  recent 
and  possibly  dangerous  contamination  (Greeson  and  others,  1977).  The 
fecal  coliform  counts  were  from  <1  to  1,900  colonies/100  mL  (milliliters) 
(table  14).  The  most  stringent  maximum  allowable  limits  set  for  fecal 
coliform  in  surface  water  by  the  Arizona  Water  Quality  Control  Council 
(written  commun.,  1979)  is  for  full  body  contact  or  swimming.  On  the 
basis  of  a  minimum  of  five  samples,  the  fecal  coliform  content  of 
recreation  waters  shall  not  exceed  a  geometric  mean  of  200  colonies/100 
mL.  No  more  than  10  percent  of  the  samples  for  a  30-day  period  shall 
exceed  400  colonies/100  mL  nor  exceed  800  colonies/100  mL  for  a  single 
sample . 

The  bacteriological  data  collected  by  the  U.S.  Geological  Survey 
are  too  scattered  in  time  to  allow  an  evaluation  of  the  waters  in  the 
specific  terms  of  the  above  standard  except  under  the  single-sample 
category.  Six  samples,  three  at  Oak  Creek  near  Cornville  and  three  at 
different  sites  on  the  Verde  River,  exceed  the  maximum  allowable  limit  of 
800  colonies/100  mL.  Therefore,  the  data  do  indicate  that  there  are  sites 
where,  for  at  least  short  periods,  fecal  pollution  may  be  a  potential 
hazard  to  swimmers. 

At  three  sites  on  the  Verde  River  and  three  sites  on  Oak  Creek 
during  1976-79  (table  14),  monthly  coliform  counts  were  made  for  at  least 
1  year.  Although  the  data  are  scattered,  fecal  coliform  counts  generally 
were  higher  in  the  summer  months.  The  trend  toward  high  fecal  coliform 
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counts  during  the  summer  may  be  the  result  of  increased  streamside 
recreation  and  tourist  visitation.  Fecal  coliform  counts  at  a  popular 
swimming  ar£a  on  Oak  Creek  increased  drastically  in  response  to 
intensified  recreational  use  during  holiday  weekends,  such  as  Labor  Day, 
Memorial  Day,  and  Independence  Day  (Obr  and  others,  1970).  High  fecal 
coliform  counts  may  also  result  from  livestock,  wild  mammals,  and  birds 
defecating  in  or  close  to  streams. 


Suspended -Sediment  Concentrations 


The  suspended-sediment  concentrations  found  in  streams  in  the 
area  are  generally  less  than  50  mg/L  at  low  flow  but,  during  periods  of 
high  flow,  concentrations  have  been  found  to  be  as  much  as  9,280  mg/L. 
Suspended-sediment  data  collected  by  the  U.S.  Geological  Survey  through 
September  1979  are  given  in  table  8. 


Water-quality  criteria  for  surface  water  offer  few  quantitative 
guides  for  evaluating  suspended-sediment  concentrations  relative  to  the 
suitability  of  surface  water  for  specific  uses.  Qualitatively  speaking, 
when  concentrations  are  too  high,  problems  that  are  likely  to  result  in 
the  study  area  include:  (1)  decreasing  the  esthetic  attraction  of  the 
streams,  (2)  clogging  the  irrigation-distribution  systems,  and  (3)  degra¬ 
dation  of  fisheries.  None  of  these  problems  appears  to  be  a  serious 
concern  in  the  study  area  probably  because  the  high  flows  associated  with 
large  suspended-sediment  concentrations  often  cause  much  more  damage 
than  the  movement  of  sediment.  Additionally,  large  suspended-sediment 
concentrations,  because  they  are  related  to  high  flows,  are  generally  of 
short  duration;  therefore,  the  streams  tend  to  clear  rapidly. 


WATER  BUDGET 


In  a  water  budget  for  the  regional  aquifer,  if  no  change  occurs 
in  the  volume  of  water  in  storage,  inflow  equals  outflow  and  the  system  is 
in  steady  state  or  equilibrium.  Under  transient  or  nonequilibrium  condi¬ 
tions,  inflow  and  outflow  are  not  in  balance  and  the  difference  is  made  up 
by  a  change  in  storage.  In  the  upper  Verde  River  area,  no  appreciable 
declines  in  water  levels  in  wells  have  occurred.  There  are  no  significant 
changes  between  the  watei — level  contours  mapped  by  Twenter  and  Metzger 
(1963)  and  Levings  and  Mann  (1980),  and  those  shown  on  plate  1. 
Differences  are  generally  a  result  of  more  and  sometimes  better  data; 
therefore,  changes  in  storage  in  the  regional  aquifer  are  zero — inflow 
equals  outflow.  A  total  water  budget  could  not  be  computed  because 
records  of  total  surface  outflow  are  not  available;  therefore,  only  a  low- 
flow  budget  was  evaluated  as  a  first  approximation  of  flow  in  the  regional 
aquifer.  Inflow  to  the  regional  aquifer  is  by  infiltration  of  precipitation 
and  streamflow.  Outflow  is  by  spring  and  seepage  discharge  to  streams, 
pumping  and  flowing  wells,  and  evapotranspiration . 


Table  8. --Suspended-sediment  data  from  selected  streamflow  sites 
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Table  8. --Suspended-sediment  data  from  selected  streamflow  sites--Continued 
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The  data  available  for  use  in  estimating  the  water  budget 
include  records  of  streamflow,  pumpage,  and  water  levels  in  wells. 
Investigations  of  evapotranspiration,  seepage,  and  land  use  have  also 
provided  estimates  of  flow  quantities  for  use  in  the  water  budget. 
Outflow  is  discussed  first  because  the  outflow  quantities  are  the  easiest  to 
estimate,  and  inflow  is  based  on  that  estimate  and  the  assumption  that  the 
change  in  storage  equals  zero. 


Outflow 


Ground  water  that  leaves  the  regional  aquifer  is  discharged  to 
streams  and  springs,  lost  to  evapotranspiration,  or  withdrawn  by  wells. 
Streamflow  and  spring  flow  are  the  largest  components  of  outflow  and 
have  remained  fairly  constant  since  1915  north  of  Clarkdale  and  since  1935 
between  Clarkdale  and  Chasm  Creek.  Underflow  out  of  the  area  is 
assumed  to  be  negligible.  No  significant  gains  in  base  flow  in  the  Verde 
River  were  detected  south  of  Beasley  Flat. 


Gaging-station  records  and  seepage  investigations  along  the 
Verde  River  indicate  that  the  river  is  a  gaining  stream,  although  it  does 
contain  some  short  losing  reaches.  Net  base  flow  leaving  the  valley  is 
measured  at  Verde  River  near  Camp  Verde  gaging  station.  The  annual 
base  flow  for  the  1977  water  year  was  80,000  acre-ft  (table  9),  which  is 
21,000  acre-ft/yr  lower  than  the  average  value  calculated  for  the  1934-45 
water  years  of  101,000  acre-ft/yr.  The  data  for  water  year  1977  were 
used  because  this  water  year  is  the  only  complete  year  of  recent  base- 
flow  data.  The  value  for  the  base  flow  may  be  anomalous  because  1977 
was  a  dry  year  and  more  water  probably  was  used  for  irrigation  than  was 
used  in  1934-45.  The  seepage  investigation  of  June  1979  indicates  no 
appreciable  gains  or  losses  between  the  Verde  River  near  Camp  Verde 
gage  to  the  outflow  point  except  the  gain  from  Fossil  Springs.  The 
outflow  is  adjusted  for  the  base  flow  of  Fossil  Creek  by  adding  the 
discharge  of  Fossil  Springs,  which  averages  43  ft3/s  or  31,150  acre-ft/yr 
(U.S.  Geological  Survey,  1979,  p.  413)  (table  9).  Therefore,  the  total 
base  flow  leaving  the  study  area  at  the  outflow  point  is  111,000  acre-ft/yr 
(rounded) . 


Evapotranspiration  losses  from  the  regional  aquifer  were 
determined  using  the  estimated  evapotranspiration  figures  from  Anderson 
(1976)  for  the  main  stem  of  the  Verde  River,  Oak  Creek,  Wet  Beaver 
Creek,  and  West  Clear  Creek.  Calculations  (Anderson,  1976)  were  for 
particular  reaches  of  the  streams  and  include  the  transpiration  from  the 
riparian  zone  and  the  evaporation  from  soil  and  open-water  surfaces  along 
stream  channels.  Where  a  reach  did  not  fall  totally  within  the  study 
area,  a  proportional  amount  was  determined  by  the  ratio  of  length  of 
the  reach  in  miles  that  is  in  the  study  area  to  total  length  of  the  reach 
in  miles.  The  evapotranspiration  losses  by  reach  are  listed  as  follows: 
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Reach  or  stream 


Length 
of  reach, 
in  miles 


Evapotranspi  ration 
losses,  in 
acre-feet  per  year 


Verde  River 

3.4  mi  downstream  of  Sullivan 

Lake  to  Paulden  gage  6.4 

Paulden  gage  to  Clarkdale  gage  28.2 

Clarkdale  gage  to  Camp  Verde  47.1 

Camp  Verde  to  East  Verde  River  32.1 

Oak  Creek  46.9 

Wet  Beaver  Creek  27.4 

West  Clear  Creek  32.5 

Total . 


400 

2,200 

18,000 

3,800 

4,700 

3,500 

2,400 

35,000 


Surface  water,  mainly  from  the  Verde  River,  is  diverted 
through  a  system  of  ditches  for  irrigation.  Unused  water  returns  to  the 
river.  In  the  Verde  Valley  7,781  acres  is  irrigated  by  surface  water 
(Northern  Arizona  Council  of  Governments,  1979,  p.  123).  The  amount  of 
water  used  per  acre  depends  on  soil  type,  crop  type,  and  the  method  of 
irrigation.  The  Soil  Conservation  Service  (J.  E.  Alam,  oral  commun., 
1979)  estimated  consumptive  use  of  water  to  be  4  acre-ft/acre;  therefore, 
using  this  estimate,  the  amount  of  water  used  for  irrigation  is  about 
31,000  acre-ft/yr  (table  9).  Surface-water  returns  from  the  fields  to  the 
river  are  not  common  because  of  the  nature  of  the  irrigation  systems 
employed  by  most  of  the  irrigation  ditch  users  and  because  most  of  the 
crops  are  close-grown,  thereby  minimizing  overland  flow  (Northern 
Arizona  Council  of  Governments,  1979). 


Prior  to  1950,  ground-water  use  was  sparsely  scattered  in  the 
Verde  Valley.  During  the  1950's,  development  of  ground  water  for  public 
and  domestic  use  started  increasing.  Ground-water  withdrawal  for  the 
upper  Verde  River  area  was  estimated  to  be  8,000  acre-ft/yr  for  1978 
(U.S.  Geological  Survey,  1980a)  (table  9).  Ground  water  is  used  for 
domestic  and  public  supplies.  Estimates  by  the  Soil  Conservation  Service 
(J.  E.  Alam,  oral  commun.,  1979)  indicate  that  less  than  5  percent  of  the 
land  being  irrigated  uses  ground  water  as  the  water  supply. 


Total  annual  outflow  from  the  study  area  is  estimated  as  185,000 
acre-ft.  Subtracting  Fossil  Springs  discharge,  the  total  annual  outflow  at 
the  Verde  River  near  Camp  Verde  gaging  station  is  about  154,000  acre-ft. 
This  value  compares  well  with  the  minimum  value  for  total  outflow  of 
150,000  acre-ft/yr  estimated  by  Twenter  and  Metzger  (1963)  for  the  Verde 
River  near  Camp  Verde  station. 
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Table  9. --Estimated  average  inflow  to  and  outflow  from  the  regional 
aquifer  including  surface-water  inflow  in  acre-feet  per  year 
for  the  upper  Verde  River  area 


Inflow 

Infiltration  of  precipitation  and  streamflow .  169,000 

Base  flow  of  Verde  River  near  Paulden .  16,000 

Total .  185,000 

Outflow 

Base  flow  of  Verde  River  near  Camp  Verde .  80,000 

Fossil  Springs .  31,150 

Evapotranspiration  .  35,000 

Irrigation,  consumptive  use  .  31,000 

Ground-water  withdrawal .  8,000 

Total  (rounded) .  185,000 


I  nflow 


Inflow  to  the  regional  aquifer  is  from  infiltration  of  precipitation 
and  streamflow.  Some  infiltration  occurs  throughout  the  entire  study 
area.  The  largest  amount  of  infiltration  probably  occurs  in  the  Plateau 
uplands  where  the  average  annual  precipitation  is  about  20  in.  and 
permeable  volcanic  rocks  and  limestone  crop  out.  The  average  annual 
precipitation  on  the  upper  Verde  River  area  is  16.6  in.  or  2.1  million 
acre-ft. 


The  amount  of  infiltration  from  precipitation  and  streamflow  was 
estimated  by  balancing  the  water  budget,  assuming  equilibrium  conditions 
existed.  Surface-water  base  flow  into  the  area  is  accounted  for  by  cal¬ 
culating  the  base  flow  at  the  gaging  station,  Verde  River  near  Paulden. 
Annual  base  flow  is  fairly  constant  at  16,000  acre-ft  (table  9).  Sycamore 
and  Oak  Creeks  where  they  enter  the  study  area  and  East  Clear  Creek 
where  it  leaves  the  study  area  are  ephemeral  and  have  no  base  flow. 
Underflow  into  the  area  is  assumed  to  be  negligible.  The  only  other 
source  of  recharge  is  through  infiltration  of  precipitation,  which  is 
estimated  to  be  169,000  acre-ft/yr  (table  9)  or  8  percent  of  the  average 
annual  precipitation.  This  value  agrees  with  the  8-percent  recharge 
calculated  by  Twenter  and  Metzger  (1963,  p.  75). 
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SUMMARY  AND  CONSIDERATION  OF  FUTURE  DATA  REQUIREMENTS 


Future  development  in  the  upper  Verde  River  area  probably  will 
be  dependent  on  water  obtained  from  units  of  the  regional  aquifer. 
Additional  surface-water  development  is  limited  owing  to  existing  down¬ 
stream  water  rights.  Ground  water  is  presently  used  as  the  principal 
source  of  domestic  and  public  supplies;  annual  draft  on  the  system  is 
estimated  to  be  8,000  acre-ft  with  less  than  10  percent  used  for  irriga¬ 
tion .  Ground  water  occurs  mainly  in  the  regional  aquifer,  which  includes 
the  alluvium  along  the  Verde  River,  Verde  Formation,  Coconino  Sand¬ 
stone,  Supai  Formation,  Naco  Formation,  Redwall  Limestone,  Martin 
Formation,  and  Tapeats  Sandstone.  All  the  units  are  hydraulically 
connected.  The  particular  rock  unit  that  produces  water  is  dependent  on 
areal  location  because  some  units  have  been  eroded  and  some  are  above 
the  water  table.  Other  aquifers  that  provide  local  water  supplies  are  the 
volcanic  rocks,  granitic  rocks,  alluvium,  Kaibab  Limestone,  and  Toroweap 
Formation . 


In  most  of  the  area,  ground  water  is  unconfined;  however,  in 
parts  of  the  Verde  Formation,  Supai  Formation,  and  Redwall  Limestone, 
ground  water  is  confined.  Some  wells  that  obtain  water  from  the  Verde, 
Supai,  and  Redwall  flow  at  the  land  surface  near  Rimrock,  Cornville, 
Cottonwood,  and  Page  Springs.  Depth  to  water  in  wells  that  tap  the 
regional  aquifer  ranges  from  47  ft  above  the  land  surface  to  917  ft  below 
the  land  surface  but  generally  is  less  than  800  ft  below  the  land  surface. 
Well  yields  range  from  less  than  10  to  1,600  gal/min.  The  highest  yields, 
those  greater  than  500  gal/min,  occur  in  the  Verde,  Redwall,  and 
Coconino  and  are  probably  associated  with  solution  features,  faulting,  or 
fracturing.  Aquifer-test  data  indicate  that  the  transmissivity  of  the 
regional  aquifer  ranges  from  20  to  16,000  ft2/d.  The  wide  range  in 
values  is  a  result  of  secondary  permeability,  which  causes  the  higher 
values . 


Ground  water  obtained  from  the  regional  aquifer  throughout 
most  of  the  area  is  of  acceptable  chemical  quality  for  most  uses;  however, 
water  from  the  Verde  Formation  locally  exceeds  the  maximum  contaminant 
levels  for  drinking  water  as  recommended  by  the  U.S.  Environmental 
Protection  Agency  and  the  State  of  Arizona  for  dissolved  solids,  sulfate, 
arsenic,  and  fluoride.  Water  from  the  Coconino,  Supai,  Redwall,  and 
Martin  generally  contains  less  than  500  mg/L  of  dissolved  solids,  mainly 
calcium,  magnesium,  and  bicarbonate.  Ground  water  changes  composition 
as  it  flows  downgradient  through  the  Verde  Formation.  North  of 
Cottonwood,  the  major  ions  are  calcium,  magnesium,  sodium,  and  bicar¬ 
bonate.  South  of  Camp  Verde,  sodium,  magnesium,  and  sulfate  are  the 
major  ions.  Dissolved-solids  concentrations  range  from  209  to  97,700 
mg/L  and  have  a  median  value  of  424  mg/L.  The  percentage  of  Verde 
wells  having  water  with  more  than  500  mg/L  of  dissolved  solids  increases 
in  the  downgradient  direction  and  correlates  with  the  presence  of 
evaporite  minerals  in  the  Verde  Formation.  The  result  is  a  marked 
increase  in  sodium  and  sulfate  from  Middle  Verde  to  south  of  Camp  Verde. 
Ground  water  in  the  alluvium  along  the  Verde  River  south  of  Camp  Verde 
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also  contains  large  concentrations  of  dissolved  solids,  806  to  3,790  mg/L, 
which  are  mainly  magnesium,  sodium,  calcium,  and  sulfate.  Arsenic 
concentrations  range  from  1  to  240  pg/L,  and  those  samples  that  exceed 
the  50  |jg/L  maximum  contaminant  level  for  arsenic  occur  from  Cornville 
and  Rimrock  to  Camp  Verde.  Drill  cuttings  from  the  Verde  Formation 
contain  from  7  to  88  pg/g  of  arsenic;  the  highest  values  were  found 
associated  with  clay.  Fluoride  concentrations  in  water  from  nine  wells 
near  Middle  Verde  and  Camp  Verde  exceeded  the  maximum  contaminant 
level  of  1 .4  mg/L. 

Locally  perched  water  in  the  volcanic  rocks,  granitic  rocks,  and 
alluvium  is  the  only  developed  source  of  water  in  some  parts  of  the  Black 
Hills  and  Plateau  uplands.  Depth  to  water  in  wells  and  well  yields 
depend  on  location.  Perched  water  generally  is  acceptable  for  its  uses. 

Base  flow  in  the  Verde  River  and  its  perennial  tributaries  is 
maintained  by  discharge  from  the  regional  aquifer.  Base  flow  has 
remained  virtually  unchanged  since  1915  north  of  Clarkdale.  Since  1935, 
winter  base  flow  has  remained  virtually  unchanged  between  Clarkdale  and 
Chasm  Creek;  whereas,  summer  base  flow  decreased,  which  probably  is 
associated  with  increased  water  use  by  evapotranspiration  and  irrigation 
during  dryer  summers.  This  change  in  the  system  indicates  withdrawal 
of  water  from  the  Verde  River  and  not  from  the  aquifer  away  from  the 
river.  Evapotranspiration  and  irrigation  are  highest  from  Clarkdale  to 
the  East  Verde  River.  The  principal  use  for  surface  water  is  irrigation, 
for  which  the  water  generally  is  well  suited  except  in  Bitter  Creek 
because  of  mine  drainage  and  in  the'  Camp  Verde  area  where  the  salinity 
hazard  is  medium  to  high  owing  to  ground-water  discharge  that  increases 
the  dissolved  solids  in  the  surface  water. 

The  ground-water  system  still  represents  equilibrium  conditions. 
No  change  in  winter  base  flow  and  no  lasting  water-level  declines  were 
detected  throughout  the  study  area.  No  significant  change  in  average 
inflow  or  aquifer  discharge  was  detected  in  flow-duration  curves. 
Ground-water  use  is  4  percent  of  the  inflow  to  the  area.  The  total  base 
flow  that  leaves  the  area  as  surface  water  at  the  outflow  point  is 
111,000  acre-ft/yr.  Underflow  is  negligible  into  the  study  area  from  the 
Big  Chino  Valley  area  and  out  of  the  study  area  near  the  outflow  point. 

Demands  on  ground  water  with  continuing  population  growth 
along  the  Verde  River  flood  plain  and  along  the  lower  reaches  of  the 
tributary  streams  will  ultimately  affect  the  amount  of  base  flow  available 
in  the  streams  for  use  locally  and  downstream.  As  the  area  is  developed 
and  more  wells  are  drilled,  the  volume  of  water  in  the  regional  aquifer 
may  decrease,  and  a  corresponding  decrease  in  the  amount  of  base  flow 
may  result.  Land  use  is  changing  as  farms  and  ranches  are  subdivided, 
and  changes  in  how  water  is  used  are  closely  related.  Ground-water 
development  is  not  evenly  distributed  over  the  entire  study  area  but 
concentrated  in  the  main  population  centers.  Concentration  of  pumping  in 
these  areas  could  cause  local  overdrafts  in  the  regional  aquifer .  Con¬ 
tinued  monitoring  is  needed  at  both  the  upstream  and  downstream  ends  of 
the  Verde  Valley  to  document  changes  in  the  surface-water  outflow  as 
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development  in  the  valley  continues.  Operation  of  the  Verde  River  near 
Camp  Verde  gaging  station  would  also  provide  additional  data  to  help 
redefine  the  enveloping  base-flow  hydrographs.  Monitoring  is  needed  in 
high  stress  areas  for  water-level  changes  in  order  to  understand  the 
effects  on  the  ground-water  system.  Water-quality  monitoring  is  needed 
for  ground  water  and  surface  water  to  determine  effects  that  may  result 
from  further  development.  The  hydraulic  interaction  between  the  Verde 
River,  alluvium,  and  Verde  Formation  needs  to  be  better  understood  to 
determine  the  effects  of  continued  ground-water  development  on  surface 
water  and  whether  surface  water  recharges  the  ground-water  system 
along  the  river.  Little  is  known  about  the  water  in  the  alluvium  owing  to 
lack  of  data.  Along  most  of  the  Verde  River,  the  alluvium  is  thin  and 
not  an  important  source  of  ground  water.  At  the  south  end  of  the  Verde 
Valley  near  Camp  Verde,  the  alluvium  is  an  important  source  of  ground 
water  because  the  water  quality  is  better  than  water  from  the  Verde 
Formation.  Analysis  of  streamflow  data,  the  concentration  of  irrigation 
occurring  on  the  alluvium  particularly  south  of  Camp  Verde,  and  the 
chemical  similarities  to  water  contained  in  the  alluvium  and  Verde 
Formation  indicate  that  the  alluvium  plays  an  important  role  in  the 
ground-water  system  that  is  not  fully  understood.  Fossil  Springs 
provides  about  17  percent  of  the  water  leaving  the  study  area  but  little  is 
known  about  the  origin  of  this  water.  Additional  sampling  and  age  dating 
for  geochemical  modeling  might  help  in  understanding  this  part  of  the 
system. 
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Table  10. — Records  of  selected 


Local  number:  See  figure  2  for  description  of  well-numbering  and  location  system.  UNSURV,  unsurveyed. 

Method  constructed:  A,  air  rotary;  B,  bored  or  augered;  C,  cable  tool;  D,  dug;  H ,  hydraulic  rotary;  P,  air  percussion. 

Finish:  C,  porous  concrete;  F,  gravel  with  perforated  or  slotted  casing;  G,  gravel  screen;  O,  open  end;  P,  perforated  or 

slotted;  W,  walled;  X,  open  hole. 

Depth  to  first  opening:  Depth  in  feet  below  land  surface,  to  top  of  first  perforated  interval. 

Use  of  water:  C,  commercial;  H,  domestic;  I,  irrigation;  N,  industrial;  P,  public  supply;  R,  recreation;  S,  stock;  T,  institu¬ 
tion;  U,  unused. 

Depth  of  well:  In  feet  below  land  surface 

Altitude  of  land  surface:  In  feet  above  the  National  Geodetic  Vertical  Datum  of  1929,  determined  from  U.S.  Geological  Survey 
topographic  maps. 
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Water  level:  In  feet  below  land  surface.  Method  of  measurement  (first  letter) — G,  pressure  gage;  L,  geophysical  logs;  R, 
reported;  S,  steel  tape;  T,  electric  tape.  Site  status  (second  letter) — D,  dry;  F,  flowing;  P,  pumping;  R,  recently 
pumped;  S,  nearby  pumping;  X,  surface-water  effects. 

Discharge:  B,  bailer;  C,  current  meter;  E,  estimated;  M,  totaling  meter;  O,  orifice;  P,  pilot-tub  meter;  R,  reported;  U, 

venturi;  V,  volumetric. 

Types  of  logs  available:  C,  caliper;  D,  drillers;  E,  electric;  G,  geologist;  I,  induction;  J,  gamma  ray;  L,  laterlog;  M, 
microlog;  N,  neutron;  T,  temperature;  U,  gamma-gamma;  Z,  other. 

Principal  aquifer:  111ALVM,  alluvium;  120VLCC,  volcanic  rocks;  121VERD,  Verde  Formation;  310CCNN,  Coconino  Sandstone; 
310  SUPI,  Supai  Formation;  330RDLL,  Redwall  Limestone;  341  MRTN,  Martin  Formation;  400GFCG,  granitic  gneiss;  400GRNT, 
granite. 

Other  data  available:  QW  (water  quality):  A,  physical  properties;  B,  common  ions;  C,  trace  elements;  I,  both  common  ions 
and  trace  elements.  WL  (water  level):  A,  annual;  B,  bi-monthly;  C,  continuous;  I,  intermittent;  S,  semiannual. 
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12/07/1976 

0 

1  2 1 VERD 

20.0 

2400 

A-13-05 

09CAR 

75  R 

08/07/1973 

3 

D 

121 VERD 

-  - 

A-13-05 

09CDC 

-  - 

-- 

1 2 1 VERD 

A-13-05 

09DBA 

20  R 

08/23/1979 

15 

0 

121 VERD 

21.0 

1  260 

A-13-05 

090BR 

.  . 

.. 

0 

1 2 1 VERD 

A-13-05 

1  0RCA 

-  - 

-- 

0 

1 2 1 VERD 

-- 

a-13-05 

1 1DAR 

-  - 

-- 

-- 

-- 

-- 

-- 

A-13-05 

1  1DCR 

20  0 

01/03/1973 

25 

n 

121 VERD 

-- 

1250 

A-13-05 

12CCA 

I 

— 

— 

— 

-- 

— 

8p0 

A-13-05 

12CCC1 

15  R 

1963 

D 

1 2 1 VERD 

1750 

4-1 3-05 

12CCC2 

-- 

D 

121VERD 

-- 

A-13-05 

12CCD 

-  - 

-- 

-- 

-- 

-- 

-- 

A-13-05 

1 30  AC  1 

55  R 

12/09/1976 

-- 

-- 

-- 

580 

A-13-05 

1 30AC2 

200  R 

12/09/1976 

•• 

”  ■ 

490 

A-13-05 

1  3RBD 

.. 

-- 

.  - 

1 1  1  ALVM 

-- 

.. 

A-13-05 

1  3RD  A 

-  - 

-- 

-- 

-  - 

-  - 

-- 

A-13-05 

1  3Cb  A 

25  R 

12/08/1976 

-- 

-- 

121 VERD 

— 

-- 

A-13-05 

1  3DBC 

c 

T 

-  - 

-- 

-- 

0 

121 VERD 

-  - 

-  - 

A-l 3-05 

1  4  A  B0 

-- 

-- 

-- 

0 

1 2 1 VERD 

18.0 

25000 

A-13-05 

1  5  A  A  A 

B 

A 

Table  10. --Records  of  selected 


Lnc»L  NUMBER 

DATE 

COMPLETED 

method 

CUNST- 

PUCTFO 

E TNTSH 

CASING 

0  I  AM- 

FTEK 
f INCHES) 

ntPTH  Tu 

F  T  WS  T 
npFNTNG 
CFFET) 

USE 

OF 

WATfc.9 

DEPTH 

OF  wFLL 
(FEP.T) 

ALTITUDE 
DK  LAND 
RUPF  ACE 
(FtFTl 

ftA  1  ER 
LEVFL 
(FEET) 

DATE 

WATER 

LEVEL 

MFA  811R6O 

A- 1 3-05 

lSAOS 

06/  / 1 4  7  4 

_  _ 

_  _ 

b 

H 

?2 

31  00 

7.55 

s 

12/0*/197b 

A- 1 3-05 

1SBAC 

— 

-- 

tt 

-- 

H 

-- 

3105 

35.00 

s 

12/02/1976 

A  -  1 3 -0  5 

1  58DA 

10/31/1973 

X 

b 

35 

H 

«5 

3090 

20.00 

p 

1  1/05/1  975 

A-l 3-05 

IBbDBI 

1950 

-- 

X 

6 

30 

T 

45 

3085 

15.00 

p 

1  97b 

A  - 1 3 -05 

1 *808  2 

-- 

p 

6 

P#H 

95 

3080 

15.00 

p 

1976 

A-l 3-05 

1 58083 

1  989 

| 

p 

8 

T 

90 

3090 

55.00 

p 

1  97b 

A-13-05 

1  5  A  A  a 

03/19/1976 

X 

b 

4b 

5,  I 

60 

3080 

39.09 

s 

12/02/1976 

A- 1 3-05 

1  6AC  A 

Ob/17/1975 

-- 

X 

12 

art 

T 

no 

3050 

15.29 

s 

12/07/1976 

A-13-05 

16AC81 

07/15/1976 

-- 

X 

1  3 

13 

U 

ioo 

3055 

31.70 

rt 

1 2/07/1 976 

A-13-05 

1 6ACB? 

09/0?/197b 

10 

-- 

T 

66 

3050 

15.00 

p 

09/0?/197b 

A-13-05 

1  5b  A  0 

12/  / 1 969 

X 

b 

a  3 

H 

60 

3060 

27.46 

s 

12/07/1976 

A-13-05 

1  7  A  A  0 

I960 

r. 

-- 

b 

-- 

H 

30 

3045 

17.98 

s 

12/16/1976 

A-13-05 

1 7  ARB  1 

-- 

-- 

-- 

b 

-- 

H 

57 

3070 

36.77 

rt 

12/16/1976 

A-13-05 

1 7A«R? 

-- 

-- 

b 

-  - 

H 

72 

3065 

32.75 

s 

12/16/1976 

A-13-05 

1 7  ARB3 

10/  / 1 962 

c 

b 

-- 

M 

49 

3060 

41.50 

s 

01/19/1965 

A-13-05 

1  7  ARC 

b 

.. 

u 

— 

3080 

57.52 

s 

12/16/197& 

A-13-05 

1  7C  A  A 

09/03/1973 

p 

b 

55 

w 

60 

30b0 

37.»5 

s 

12/16/1976 

A-13-05 

17CA0 

1  951 

-- 

-- 

V 

-- 

p 

125 

3090 

67.20 

s 

12/16/1976 

A-13-05 

20  A  A  9 

-- 

-  - 

-  - 

b 

-- 

M 

1?0 

3035 

27.51 

s 

12/16/1976 

A-13-05 

209A9 

1976 

-- 

-- 

-  - 

-- 

200 

3180 

190.00 

p 

1  976 

A-13-05 

21  ARA 

1  975 

c 

.. 

b 

.. 

H 

41 

3030 

14.89 

s 

12/07/1976 

A-13-05 

21  9C9 

•  • 

-- 

art 

-  - 

T 

-- 

3030 

25.10 

s 

12/16/1976 

A-13-05 

2 1  CO  A 

10/20/1973 

-- 

-- 

d.b? 

-- 

H 

70 

3025 

18.00 

p 

1 0/20/1 973 

A-l 3-05 

2  l  COD 

10/21/1973 

-- 

X 

10. 7G 

85 

S,  I 

240 

3030 

35.00 

p 

1 1/15/1973 

A-13-05 

25  A  A  A 

12/31/1469 

X 

b.b? 

1« 

s 

560 

33b5 

389.72 

s 

02/02/1977 

A-13-05 

27CA91 

06/  / 1 964 

c 

X 

b 

ao 

H 

50 

3020 

24.00 

p 

06/  / 1 964 

A-13-05 

27CA9? 

1  9?0 

-- 

-- 

6 

-- 

U 

230 

3020 

73.40 

s 

02/02/1977 

A-13-05 

27CRC 

1  968 

-- 

-- 

b 

-- 

H,  S 

50 

3010 

22.58 

s 

12/21 / 1 97h 

A-13-05 

27DRC1 

— 

-- 

12 

-- 

c 

— 

30(j0 

82.70 

T 

02/02/1977 

A-13-05 

270BC? 

— 

-- 

9 

c 

-- 

3000 

82.00 

s 

02/02/1977 

A-13-05 

27DCA? 

-  - 

b 

c 

2990 

p 

-  _ 

A-13-05 

27DC9 1 

03/06/1973 

c 

X 

b 

4  0 

C,  I 

140 

2°90 

49.60 

ss 

02/02/1977 

A-13-05 

27DC92 

-- 

-- 

d.b? 

C,  I 

— 

2990 

p 

-- 

A-13-05 

27DC93 

-- 

-- 

-- 

6  •  b2 

-- 

c 

— 

2990 

46.60 

SP 

02/02/1977 

A-13-05 

270C01 

-- 

-- 

6 

-  - 

I,C 

— 

2985 

48.70 

s 

02/02/1977 

A-13-05 

27DCD? 

-- 

b 

H 

2985 

-- 

-  . 

A-13-05 

27UDC 

-- 

-- 

b 

T 

— 

2970 

28.85 

s 

02/ 02/1977 

A-13-05 

2«aaa 

-- 

n 

-- 

3b 

-- 

T 

-- 

2990 

9.40 

s 

12/21/1976 

A-13-05 

29AC0 

1956 

C 

-- 

8 

-- 

H 

-- 

3020 

35.85 

s 

12/21 /I  976 

a-13-05 

2R6C0 

1960 

c 

-- 

-- 

700 

3100 

95.00 

p 

1960 

A-13-05 

290AC 

b 

.. 

H,  I 

-- 

3020 

26.57 

SR 

12/21/1976 

A-13-05 

2S08A 

04/  / 1  97  2 

c 

p 

b 

-- 

H 

55 

3030 

40.00 

P 

04/  /1972 

A-13-05 

33AA8 

1 1/26/1979 

c 

X 

8 

85 

II 

230 

3055 

127.50 

s 

03/20/1980 

A-l 3-Ofe 

1  1  B  A  8 

-- 

-- 

b.b? 

-- 

U 

-- 

3670 

35.10 

s 

03/10/1978 

A  —  1  3  -  0  £> 

1  7BC0 

-- 

8  .  b? 

-- 

II 

-- 

4500 

232.60 

T 

02/19/1978 

A-13-05 

239BC 

03/28/1962 

r 

p 

b 

290 

s 

600 

4420 

346.90 

T 

09/22/1966 

A-l 3-fle 

2RQRB 

01/14/1939 

b 

s 

328 

3492 

-- 

-- 

A-l 3-07 

1  49A8 

OB/29/1 962 

C 

X 

b 

1  10 

s 

800 

5955 

752.00 

s 

09/22/1966 

A-l 3-1 0 

05AOA 

08/14/1964 

C 

-- 

-- 

u 

b?7 

6865 

4b*. 20 

s 

07/13/1966 

A  - 1 3- 1 0 

080  A  A 

08/08/1964 

C 

-- 

-  - 

-  - 

H 

567 

6865 

346.80 

s 

07/13/1966 

A  - 1  3  - 1 0 

24AAD 

09/30/1963 

c 

.. 

u 

560 

7182 

456.00 

p 

09/30/1963 

A-l 3-1 0 

2«0CC 

10/08/1963 

-  - 

-- 

II 

658 

7276 

447 . 00 

p 

10/08/1963 

A-l 3-1 0 

2SCAA 

10/25/1963 

-- 

-- 

-- 

-- 

u 

7?6 

7  7  34 

427.00 

p 

06/10/1 964 

A  -  1  3  -  1  0 

38bC0 

11/29/1963 

-- 

u 

620 

7230 

D 

1 1/29/1963 

A-13-1 0 

38CCC 

12/17/1963 

-  - 

u 

637 

7244 

588.00 

P 

12/17/1963 

A-l 3-1  1 

1  8CBA 

09/  / 1 96  3 

c 

.  - 

.  . 

.  . 

U 

435 

7061 

D 

*  _ 

A-l 0-03 

1 700D1 

06/  / 1 958 

X 

8 

lb 

u 

50 

4995 

28.00 

P 

06/  / 1 958 

A-14-03 

170002 

06/  / 1 958 

-  - 

X 

8  •  b? 

H 

78 

5000 

16.80 

T 

03/16/1978 

A-ia-o j 

21  ABB 

02/09/1977 

c 

X 

b.b? 

70 

H 

72 

4940 

15.30 

T 

03/16/1978 

a-14-03 

2  1  ADA  1 

1  960 

-- 

-- 

H 

45 

4810 

35.00 

P 

1  977 

A-14-03 

21  ADA? 

1  970 

.. 

-  - 

H,Sf  I 

150 

4P30 

35.90 

P 

1  977 

A-ia-03 

2 1  8  AO 

02/18/1977 

— 

X 

8.6? 

37 

H 

60 

49  1  0 

11.90 

T 

03/16/1978 

A-ia-oo 

02CBA 

— 

-- 

-- 

-- 

-- 

H 

«5 

3180 

41  .*0 

S 

04/12/1977 

A  - 1  0  -  0  4 

0?CCD 

— 

-- 

-- 

6 

-- 

IJ 

— 

31  55 

22.95 

s 

03/30/1977 

A  -  1  4  -  0  4 

02DCA 

-  - 

”  - 

7 

-- 

90 

3180 

43.45 

s 

04/12/1977 

A-l 4-04 

u?ooc 

07/  / l 969 

c 

-- 

.  . 

H 

200 

3?60 

146.70 

s 

04/12/1977 

A  - 1 4 -0  4 

03AC8 

1461 

-- 

b 

H 

-- 

3175 

15.00 

s 

04/13/1977 

A  -  1  4  -  0  4 

obadc 

— 

-- 

H 

125 

3170 

45.00 

p 

1  977 

A- 1 4-04 

03BA  A 

— 

-- 

-- 

-- 

-- 

H 

137 

3210 

80.00 

p 

— 

A  -  1  4  -  0  4 

03B  A  0 1 

-  - 

•• 

b 

-- 

U 

— 

3?  1  0 

71.80 

s 

04/13/1977 

A  -  1  4  -  0  4 

0  3b  «  8? 

08/30/1979 

c 

X 

b 

ao 

U 

140 

3210 

63.00 

p 

08/30/1979 

A  -  1  4  -  0  4 

0  39  A  C  4 

— 

-- 

7 

IJ 

-- 

3190 

46.85 

s 

04/13/1977 

A  - 1 4 -04 

03BAQ 

09/04/1972 

X 

b.50 

40 

H 

155 

3190 

47.70 

s 

04/12/1977 

A  -  1  4  -  0  4 

0  3BB  A  1 

-  - 

-  - 

b 

-  - 

-- 

-- 

3200 

.. 

_ — 

A-l 4-04 

03B8A2 

-- 

-  - 

-- 

b.SO 

-- 

U 

— 

3205 

64.10 

s 

04/13/1977 

A- 1 4 -04 

0  3bBC 

08/11/1979 

c 

X 

b 

57 

H 

1?5 

3195 

o3 . 00 

p 

08/11/1 979 

A - 1 4 -0  4 

0  3b80 1 

02/28/1974 

-- 

X 

b 

ao 

W 

150 

3190 

HO. 00 

p 

02/28/1974 

A  -  1  4  -  0  4 

038C0 

— 

ab 

H 

— 

31  70 

23.60 

s 

04/1V1977 

A  - 1 4 -04 

030BC1 

07/06/1974 

r 

X 

b 

45 

H 

75 

31  bO 

12.00 

p 

07/06/1979 

A  - 1 4 -0  4 

030C8 

1 1/30/1976 

C 

X 

b 

3b 

H 

175 

3165 

56.00 

p 

1 1/30/1976 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

OTHfcP 

fGALLONS 

oate 

DRAW¬ 

TYPES 

CONDUCTANCE 

PAT  A 

per 

DISCHARGE 

DOWN 

OE  LOGS 

PRINCIPAL 

TFmPEPATuRE 

f umhos/cm 

A V  A  ILA*LP 

MINUTE  1 

MEASURED 

(FEET1 

AVAILABLE 

AQUIEFR 

(DEGRFES°C) 

AT  ?5°  C) 

LUCAL  number 

IJW  WL 

-- 

-- 

^70 

A-1 3-0S 

ISADS 

•- 

-  - 

-  - 

-  - 

-- 

8^0 

A-t  3-OS 

1  SSAC 

30  R 

11/05/1973 

5 

0 

1?1 VERD 

-« 

-- 

A-1 3-OS 

1  SSI)  A 

-  - 

-- 

-  - 

1 ? 1 VERD 

16.0 

6^0 

A-1 3-OS 

1 5RDB 1 

I 

100  R 

1976 

0 

-  - 

1 ? 1 VERD 

-- 

A-13-OS 

1 SPDPP 

.  . 

-  . 

.. 

17.0 

2150 

A-1 3-0S 

1 bRUR3 

-  - 

-- 

n 

1 1  ialvm 

A-1 3-OS 

1  b  »  A  A 

75  R 

0R/1 7/1973 

5 

n 

1 1 1  alvm 

17.0 

3000 

A-1 3-OS 

1  6  A  C  A 

100  R 

07/15/1976 

D 

1 1 IALVM 

-- 

-- 

A-1 3-OS 

1  b  A  C  R  1 

300  R 

09/02/1976 

1  0 

n 

111«LVM 

-- 

-- 

A-1 3-05 

IbACRP 

30  R 

12/  / 1 9b9 

35 

n 

1 1 1 ALVM 

1R.0 

1  900 

A-1 3-OS 

1  bRAO 

I 

-  - 

-  - 

-  - 

mm 

-- 

A-1 3-OS 

1  7  A  A  D 

-  - 

-- 

-- 

mm 

-- 

A-1 3-OS 

1 7  AUR 1 

-  - 

-- 

-- 

-- 

— 

1  R .  5 

800 

A-1 3-05 

1 7  AuRp 

1 

-  - 

-  - 

-- 

— 

-- 

A-1 3-os 

t  7  ADR  3 

I 

.  . 

.  . 

.  - 

mm 

.  - 

-  _ 

A  - 1 3-0 S 

1  7AbC 

25  R 

09/05/1973 

0 

n 

l 1 1 ALVM 

-- 

2600 

A  - 1 3-OS 

1  7CAA 

I 

-  - 

-  - 

-  - 

-  - 

-- 

-  - 

-- 

A-1 3-OS 

1  7CA0 

-  - 

-- 

-- 

-- 

A-1 3-0S 

?o*ar 

-  - 

-- 

n 

1 ? 1 VERD 

-- 

A  - 1  3-OS 

P0RAR 

.  . 

-  - 

-  - 

.. 

mm 

-- 

5^0 

A-1 3-OS 

?1  ADA 

-  - 

-- 

1  1  IALVM 

-- 

A-1 3-OS 

?  1 SCR 

36  R 

10/20/1973 

0 

n 

11 ialvm 

-- 

A  - 1  3-OS 

P  1  CD  A 

36  R 

11/15/1973 

-- 

0 

1 P l VERD 

-- 

-- 

A-1 3-OS 

?  1CD0 

12  R 

12/31/1969 

10 

n 

1P1VERD 

-- 

A-1 3-OS 

?b  A  A  A 

15  R 

06/  / 1  96  4 

0 

0 

11 IALVM 

-- 

A  - 1  3-OS 

P7CAR 1 

-- 

-- 

-- 

1?1 VERD 

-- 

A-1 3-OS 

P7CARP 

-- 

-- 

-- 

-- 

1 1 1 ALVM 

-- 

87  0 

A-1 3-OS 

P7CDC 

-  - 

-- 

-- 

-- 

mm 

-- 

A-1 3-05 

P  7DBC  1 

-- 

— 

— 

-- 

-- 

A-1 3-05 

P7DBCP 

.  . 

.. 

.  . 

.. 

19.0 

650 

A-1 3-05 

?7DC*P 

20  R 

03/06/1973 

45 

n 

1?1 VERD 

19.0 

1200 

A-1 3-OS 

?  7DCR 1 

I 

•  - 

-  - 

-  - 

-  - 

mm 

-  - 

A-1 3-05 

?7DCBP 

-  - 

-- 

-- 

-- 

mm 

-  - 

-- 

*  - 1  3-OS 

?7DC«3 

-- 

-- 

-- 

-- 

-- 

A-1 3-OS 

3  7  DCD 1 

.  . 

.  . 

.  _ 

.. 

A-1 3-OS 

P7DCDP 

-  - 

-- 

mm 

-- 

A-13-0S 

P7DDC 

-  - 

-- 

1 1 1 ALVM 

-- 

-- 

A-1 3-OS 

?  B  A  A  A 

-- 

-- 

-- 

-- 

-- 

-- 

560 

A-1 3-05 

P8ACD 

-- 

— 

-- 

G 

1 ? 1 VERD 

-- 

A  - 1 3-05 

pbrcd 

.  . 

.. 

.  . 

.  . 

1 1  IALVM 

.  • 

7  90 

A-1 i-OS 

PijDAC 

35  R 

04/  /  1  9  7  2 

0 

D 

1  1 1 ALVM 

-- 

950 

A-1 3-05 

PbDbA 

20  R 

11/26/1979 

1  3 

0 

1  ? 1 VERD 

-- 

-- 

A-1 3-0S 

33  A  AR 

-  - 

-  - 

-- 

-- 

mm 

-• 

-  - 

A-1 S-0G 

1  1  R  A  R 

-- 

-- 

-- 

— 

-- 

-- 

-- 

A-1 3-OG 

1  3BCD 

O.fl  R 

03/28/1962 

.  . 

0 

1P0VLCC 

A-1 3-OG 

P3RBC 

» 

-• 

-  - 

-- 

-- 

1P0VLCC 

25.0 

a  o  o 

A  - 1 3-Ofe 

P4DBR 

I 

-  - 

-- 

D 

1P0VLCC 

-- 

-- 

A-1 3-07 

1  4P  A  R 

B 

-- 

O 

il uccnn 

-- 

-- 

A-1 3-10 

ObAOA 

A 

-- 

-- 

-- 

0 

31 0C  CNN 

-- 

A-1 3-10 

0bDA» 

.  . 

0 

31 0CCNN 

.. 

.  . 

A-13-10 

?4  A  AD 

-  - 

-• 

O 

31  l/CCNN 

-- 

-- 

A  - 1 3- 1 0 

P4DCC 

395  R 

06/10/1 964 

31 

0 

31 0CCNN 

A-13-10 

PSC  A  A 

-- 

n 

mm 

A-13-10 

3bBCD 

1  0  R 

12/17/1963 

-- 

0 

31 0CCNN 

-  - 

-  - 

A-13-10 

TbCCC 

n 

mm 

_ 

— 

A-1 3-1 1 

1  BCbA 

-- 

-- 

-- 

D 

1 1 1 ALVM 

-- 

7  00 

A-1 4-03 

1 7  DDD 1 

H 

-- 

-- 

-  - 

0 

1 1 IALVM 

-- 

A-14-03 

1 7nDDb 

-- 

-  - 

0 

11 IALVM 

-- 

300 

A-1 u-03 

?1  AbR 

-- 

-- 

-- 

-- 

-- 

-- 

A-1 4-03 

P  1  A  D  A  1 

.. 

.. 

l i i alvm 

.. 

-  - 

A-1 4-03 

PI ADAb 

-• 

-- 

-- 

n 

aOuGRNI 

16.0 

5R0 

A-14-03 

?  1  R  A  D 

I 

-- 

-- 

-- 

1 ? 1 VERD 

20.0 

700 

A-1 4-04 

OPCbA 

C 

.  - 

.  - 

.. 

.. 

A-1 4-04 

ogrcD 

I 

-- 

-- 

— 

— 

— 

-- 

b  1  0 

A-1 4-04 

0PDC  A 

„  _ 

1 ? 1 VERD 

16.0 

6«0 

A-1 4-04 

OpDOC 

8 

-  - 

.. 

-• 

mm 

730 

A  -  1  4  -  0  4 

03ACR 

mm 

-- 

A  - 1 4- 0  4 

0  3  ADC 

.  . 

-- 

-- 

-- 

-- 

-- 

A-1 4-04 

03RAA 

— 

-- 

-- 

— 

1 ? 1 VERD 

-- 

2400 

A-1 4-04 

03R  AR 1 

C 

25  R 

08/30/1979 

7 

n 

1  PI VERD 

-- 

-- 

A-1 4-04 

03RARP 

.  - 

.  - 

.  - 

-- 

mm 

-- 

-  - 

A  - 1 4- 0  4 

03RaC  4 

-- 

-- 

-- 

0 

1?1 VERD 

-- 

-- 

A  - 1 4  -  o  a 

03RaD 

.. 

•  • 

-- 

mm 

-• 

1500 

A-1 4-04 

03RbA 1 

-- 

-- 

-- 

— 

— 

-- 

-- 

A-1 4-0« 

03RBAP 

20  R 

OR/11/1979 

2 

0 

1  ? 1 VERD 

A-1 4-04 

OiRbC 

-- 

.. 

-  - 

0 

1 ? 1 VERD 

-  - 

b  25 

A-1 4-04 

0  3RBD 1 

C 

•  • 

.  . 

.  . 

-- 

700 

A-1 4-04 

03RCD 

C 

-  - 

-  - 

n 

1 ? 1 VERD 

17.0 

900 

A  - 1 4-04 

03DbCl 

I 

15  R 

1  1  /  3  0  /  1  9  7  6 

i  a 

O 

1P1VERD 

-- 

-- 

A -1 4-04 

03DLP 

76 
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LOCAL  NUMBER 

DATE 

COMPLETED 

method 

CONST¬ 

RUCTED 

FINISH 

CASING 

DIAM¬ 

ETER 

(INCHES) 

DEPTH  TO 
FIRST 
OPENING 
(FEET) 

USE 

OF 

WATER 

dfpth 

OF  WELL 
(FEET) 

ALTITUDE 
OF  LAND 
SURF  ACE 
(FEET) 

WATER 

LEVEL 

(FEET) 

DATE 

water 

level 

MEASURED 

A-14-04 

04AAB 

9 

H 

3200 

66.00 

s 

06/09/1977 

A-14-04 

040CC 

-- 

-- 

8 

-- 

u 

— 

3195 

59.94 

s 

03/30/1977 

a - 1  a- o  a 

obaaa 

07/  / 1 955 

-- 

X 

14 

1  b5 

T 

600 

3175 

42.00 

P 

07/  / 1 955 

A-14-04 

1  OCD0 

— 

-- 

-- 

8 

-- 

S 

270 

3280 

-- 

— 

A-14-04 

1  1AAC 

05/  / 1 964 

c 

X 

6 

20 

P 

2?0 

3?50 

1 33.90 

s 

04/12/1977 

A-14-04 

1  1AD0 

„ 

.. 

.  . 

8 

m  m 

H,I 

3?  1  0 

107.50 

SR 

06/07/1977 

A-14-04 

1 1BBA 

07/  / 1 955 

-- 

X 

14 

165 

T 

800 

3155 

35.00 

R 

07/  / 1 955 

A-14-04 

1 1  0  a  A 1 

06/22/1973 

c 

X 

6 

33 

H 

133 

3200 

86.55 

S 

06/07/1977 

A-14-04 

1 1DAA? 

09/20/1974 

-- 

X 

6.6? 

50 

P 

1«5 

3190 

90.50 

SR 

04/12/1977 

A-14-04 

11DAC 

01/27/1975 

-- 

X 

— 

51 

P 

130 

3160 

80.00 

P 

01/27/1975 

A-14-04 

1 1 0B A  1 

.  . 

-  - 

.. 

P 

-• 

3165 

__ 

A-14-04 

1 1  DBA? 

-- 

-- 

— 

-- 

U 

— 

3155 

— 

-- 

A  - 1 4-04 

1 1DDA 

— 

-  - 

-  - 

b 

— 

H 

— 

3150 

72.30 

S 

09/13/1977 

A- 14-04 

1 3CDC 

1968 

-- 

-- 

9 

— 

H 

8b 

3140 

55.85 

S 

04/12/1977 

A  - 1 4-04 

13BAB 

09/19/1975 

-- 

X 

6.50 

80 

H 

100 

3120 

17.35 

s 

04/12/1977 

A- 1 4-04 

1  3BB  A 

05/06/1961 

.. 

X 

b 

5? 

P 

96 

3125 

38.60 

S 

04/11/1977 

A- 1 4-04 

1 3BC  A  1 

— 

-- 

-- 

— 

-- 

H 

120 

31  30 

-- 

— 

A- l 4-0  4 

1 3BCA? 

05/05/1979 

c 

X 

8 

39 

I 

100 

3130 

26.00 

R 

05/05/1979 

A  -  1 4 -0  4 

1  3BDA 

10/31/1979 

c 

X 

b 

29 

H 

100 

3120 

30.00 

R 

10/31/1979 

A-l 4-04 

13B081 

01/09/1967 

-- 

X 

8 

45 

U 

100 

3125 

17.35 

S 

04/11/1977 

A- 1 4-04 

1 3BDB3 

02/17/1976 

c 

X 

6.6? 

22 

H 

65 

3125 

19.00 

R 

02/17/1976 

A  - 1 4-04 

13BOC 

09/22/1972 

-- 

X 

b 

2? 

H 

142 

3125 

-- 

mm 

A  - 1 4-04 

13BDD1 

07/18/1973 

c 

X 

b 

25 

H 

90 

3130 

36.00 

R 

07/18/1973 

A  - 1 4-04 

1 3BDD? 

— 

-- 

-- 

— 

U 

— 

3!  25 

34.60 

S 

03/31/1977 

A  - 1 4-04 

13BD03 

03/09/1977 

c 

X 

6 

14 

H,  I 

115 

3130 

25.00 

R 

03/09/1977 

A- 1 4-04 

13CAA 

07/24/1973 

-  . 

X 

6.6? 

37 

H 

100 

3125 

30.00 

R 

07/24/1973 

A-l 4-04 

1  3CDA 

12/17/1971 

c 

X 

6 

30 

P 

100 

3110 

12.00 

R 

12/17/1971 

A  - 1 4-04 

13CDD 

12/01/1971 

c 

X 

b 

32 

P 

100 

3110 

8.10 

S 

04/06/1977 

A  - 1 4-04 

13DAB1 

10/21/1976 

A 

X 

— 

— 

H 

200 

3?00 

100.00 

R 

10/21/1976 

A-l 4-04 

1 3D  AB3 

10/20/1976 

A 

X 

— 

200 

3200 

100.00 

R 

10/20/1976 

A- 1 4-0  4 

13DAB3 

09/12/1970 

A 

X 

6.50 

11? 

U 

202 

3200 

104.20 

S 

03/29/1977 

A  -  1  4  -  0  4 

1 30  AC  1 

1973 

-- 

-- 

— 

H 

200 

3190 

— 

— 

A-l 4-04 

13DAC? 

-- 

-- 

-- 

— 

H 

— 

3200 

— 

— 

A  - 1 4-04 

13DBA1 

1970 

-- 

-- 

6 

— 

H 

183 

3200 

-- 

— 

A  - 1 4-04 

13DBA? 

02/04/1975 

A 

X 

5.50 

80 

200 

3200 

100.00 

R 

02/04/1975 

A  - 1 4 -0  4 

13DCD1 

10/09/1972 

.. 

X 

b 

24 

H 

150 

3160 

55.00 

P 

10/09/1972 

A  - 1 4-04 

1 30CD2 

04/11/1974 

-- 

X 

b 

23 

U 

150 

3140 

24.00 

R 

04/11 /I 974 

A- 1 4-04 

13DCD3 

1965 

C 

X 

b 

— 

H 

pm 

3120 

15.00 

R 

1977 

A  -  1  4  -  0  4 

1  4ACC 

-- 

b 

— 

H 

3150 

42.00 

S 

03/30/1977 

A  -  1  4  -  0  4 

1 4ADC 1 

1957 

-- 

X 

6.50 

97 

U 

IPO 

3150 

4?. 55 

S 

03/31/1977 

A- 1 4 -04 

1 4ADC? 

10/31/1977 

c 

-- 

5 

203 

H 

280 

3140 

43.00 

R 

01/06/1979 

A-l 4 -04 

1  4C  A  A 

01/25/1973 

X 

6 

181 

U 

1«0 

3180 

56.00 

S 

03/30/1977 

A- 1 4 -0  4 

14DAD 

06/13/1974 

-- 

X 

b 

23 

H 

1?0 

3145 

35.75 

S 

03/30/1977 

A  -  1  4  -  0  4 

1  4DB  A 

09/13/1979 

c 

X 

6 

1  16 

H 

2?0 

3150 

50.00 

R 

09/13/1979 

© 

1 

51 

<x 

1  40BB 

1948 

-  - 

-  - 

b 

-- 

H,  S 

200 

3180 

44.00 

S 

03/30/1977 

A  - 1 4-04 

14DBC1 

1  969 

c 

X 

b 

160 

H 

2«5 

3180 

51 .00 

P 

1969 

A - 1 4 -0  4 

14DBC2 

03/31/1975 

-- 

X 

8 

147 

I 

185 

3180 

50.00 

P 

03/31/1975 

A  - 1 4-04 

14DBD1 

10/20/1976 

c 

X 

b 

124 

H,I 

183 

3150 

41 .45 

S 

03/30/1977 

A  - 1 4-04 

1 4DBD2 

04/01/1977 

c 

X 

6.50 

115 

H,I 

202 

3150 

20.55 

SR 

04/07/1977 

A  - 1 4 -0  4 

14DCB1 

10/28/1974 

c 

X 

6.50 

167 

H 

235 

3180 

56.30 

S 

04/06/1 977 

A- l 4-04 

1 ADCB? 

-- 

b 

U 

.• 

3180 

38.50 

s 

03/30/1977 

A  -  1  4  -  0  4 

1 58CC 

07/13/1972 

-  - 

F 

6.6? 

130 

U 

210 

3360 

89.00 

s 

02/15/1978 

A  - 1 4-04 

?3AAA 

-- 

-- 

b 

— 

U 

— 

3135 

23.60 

s 

02/02/1977 

A  - 1 4 -0  4 

?4ABC 

03/  / 1 967 

-- 

-- 

b 

— 

H 

85 

3100 

14.40 

s 

03/30/1977 

A  - 1 4-04 

24ACC1 

10/24/1973 

-  - 

p 

b 

— 

M 

43 

3100 

14.00 

s 

03/30/1977 

A  - 1 4 -04 

?4ACC? 

10/13/1972 

c 

a 

b 

H 

41 

3100 

13.00 

R 

10/13/1972 

A-14-04 

?4BBA 

03/15/1971 

-  - 

p 

8.6? 

-- 

P 

45 

3115 

14.50 

S 

04/11/1977 

A  - 1 4-04 

?4DAA 

1965 

-- 

6.50 

-- 

H 

80 

3115 

31  .40 

s 

04/07/1977 

A-14-04 

25BAB 

— 

-- 

8 

-- 

U 

— 

3110 

36.25 

s 

03/31/1977 

A-14-04 

36DDB 

03/03/1971 

c 

X 

8.6? 

?95 

-  - 

330 

3195 

170.00 

R 

03/03/1971 

A- 1 4-05 

0  1  A  AO 

1966 

-  . 

-- 

4.50 

.. 

P 

402 

3715 

241 .00 

R 

1  966 

A- 1 4-05 

0 1  BBC  1 

05/01/1972 

c 

X 

6.6? 

75 

H 

200 

3420 

F 

01/24/1978 

A- 1 4-05 

0 1  BBC? 

01/16/1978 

c 

X 

b 

49 

H 

240 

3420 

F 

01/24/1970 

A- 1 4-05 

0  1  BCD 

1968 

-- 

p 

14 

180 

P 

350 

3475 

F 

02/09/1978 

A- 1 4 -05 

01CB8 

10/08/1976 

-  - 

X 

b 

53 

I 

222 

3415 

F 

02/0°/ 1978 

A-l 4-05 

02AA0 

07/13/1979 

c 

X 

b 

55 

U 

308 

3425 

F 

07/13/1979 

A  - 1 4-05 

0?A0A 

05/07/1979 

c 

X 

b 

3? 

H 

160 

3435 

F 

05/07/1979 

A- 1 4-05 

0  ?B  a  B  1 

01/04/1972 

c 

X 

8 

101 

H 

352 

3460 

F 

01/24/1978 

A  - 1 4 -05 

O2BA0? 

— 

-- 

-- 

-- 

— 

T 

— 

3420 

F 

05/02/1979 

A- 1 4 -05 

OPBAO 

08/  / 1 970 

c 

X 

10 

116 

P 

5?5 

3520 

35.00 

R 

08/  / 1 970 

A-14-05 

02BBA 

1964 

c 

X 

b 

70 

P 

250 

3445 

F 

1  964 

A- 1 4-05 

0?CAC 

1965 

c 

-- 

6.50 

— 

H 

280 

3445 

F 

02/09/1978 

A-14-05 

02CBC1 

10/23/1972 

c 

X 

b 

60 

H 

3?5 

3480 

70.00 

P 

02/09/1978 

A-14-05 

03CBC? 

01/19/1977 

c 

X 

8 

10 

H 

310 

3480 

170.00 

R 

01/19/1977 

A-14-05 

02CCD 

06/13/1979 

c 

X 

b 

38 

H  #  I 

150 

3380 

35.00 

R 

06/13/1979 

A-14-05 

0?CDA 

05/17/1977 

c 

X 

b 

59 

H,  I 

196 

3380 

F 

02/09/1978 

A-14-05 

02CDC 

02/16/1977 

c 

X 

b 

63 

U 

282 

3390 

26.00 

S 

02/09/1978 

A-14-05 

02CDD 

05/16/1977 

c 

X 

b 

59 

H 

225 

3380 

F 

02/09/1978 

A-14-05 

03CCC 

06/18/1977 

c 

X 

b 

8 

H,S 

300 

3485 

230.40 

S 

03/23/1978 

A-14-05 

04  A  A  A 

1959 

c 

p 

b 

410 

P,H 

503 

3480 

245.60 

s 

03/23/1978 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

OTHER 

(gallons 

date 

draw- 

TYPES 

CONDUCTANCE 

data 

PER 

DISCHARGE 

OOWN 

OF  LOGS 

PRINCIPAL 

temperature 

(umhos/cm 

AVAILABLF 

MINUTE! 

measured 

(FEET) 

availablf 

AQUIFER 

(DEGREES °C) 

AT  ?5°  C) 

LUCAL  NUMBER  QW  WL 

-- 

— 

-- 

-- 

A-14-0« 

04AAB 

-  - 

-- 

mm 

-  - 

-  - 

-  - 

A-14-04 

04DCC 

1600  R 

07/  / 1 955 

9 

D 

1?1 VERO 

-- 

-- 

A-l 4-0« 

ORAAA 

-  - 

-- 

-- 

9 

1?1 VERO 

-- 

-- 

A-14-0a 

10CDB 

•• 

•• 

0 

1P1VERD 

-- 

-- 

A-14-0« 

1  1AAC 

-- 

-- 

mm 

laiVERD 

-  . 

640 

A-l 4-U4 

1 1  ADD 

c 

1080  R 

07/  / 1 955 

91 

0 

1P1VERD 

-  - 

-- 

A-14-0a 

1  1  BBA 

30  B 

06/22/1973 

0 

D 

1 ? 1 VERO 

-- 

-- 

A-l 4-0« 

1  1  D  A  A  1 

-  - 

-- 

D 

121VERD 

-- 

650 

A-14-04 

1  1DAA2 

c 

20  8 

01/27/1975 

25 

0 

1?1VER0 

-- 

A  -  I 4 -0  4 

1  idac 

-- 

-- 

-- 

— 

1 ? 1 VERO 

19.0 

670 

A-14-00 

1 1 DB  A  1 

c 

-- 

-- 

•- 

-m 

-- 

-- 

A  - 1 4-0 A 

1 1 08  A  2 

-  - 

-- 

-- 

•* 

-- 

-- 

-  - 

A  -  1  4  -  0  4 

1  10DA 

-  - 

-  - 

-  - 

mm 

1 ? 1 VERD 

-  - 

730 

A  - 1 4-04 

1 2C0C 

c 

•- 

-  - 

-  - 

0 

1 ? 1 VERD 

-- 

700 

A  -  1  4  -  0  4 

1  3BAB 

30  8 

05/06/1961 

-- 

D 

1 ? 1 VERD 

.. 

.  - 

A-l 4-04 

13BBA 

-- 

— 

1 2 1 VERD 

925 

A-l 4-04 

13RCA1 

c 

20  B 

05/05/1979 

1  7 

D 

1 2 1 VERO 

-- 

-- 

A-14-04 

13RCA? 

20  R 

10/31/1979 

23 

D 

1 2 1 VERD 

-- 

-- 

A-l 4-04 

1  3RD  A 

-  - 

-  - 

0 

1 2 1 VERD 

-  - 

-- 

A-14-04 

13RDR1 

I 

30  R 

02/1 7/1976 

D 

121VER0 

.. 

.. 

A-14-04 

13RDB2 

-- 

-- 

0 

1 2 1 VERO 

-- 

A-14-04 

13BDC 

15  B 

07/18/1973 

12 

0 

1 2 1 VERD 

-- 

-- 

A-14-04 

13BDD1 

-- 

-- 

-- 

-- 

SJ 

O 

1 

1 

*x. 

13BDD2 

20  B 

03/09/1977 

35 

0 

1 2 1 VERD 

-  - 

840 

A-14-04 

13BD03 

c 

.. 

•  • 

.  . 

D 

1 2 1 VERO 

.  . 

.. 

A-14-04 

13CAA 

-  - 

-- 

0 

1 2 1 VERO 

-- 

-- 

A-14-04 

13CDA 

-- 

-• 

-  - 

D 

1 2 1 VERD 

-- 

-- 

A-14-04 

1  3C0D 

30  R 

10/21/1976 

-- 

0 

I 2 1 VERD 

— 

— 

A-14-04 

13DAB1 

30  B 

10/20/1976 

-- 

D 

1 2 1 VERD 

-- 

-  - 

A-14-04 

1 3DAB2 

O 

03 

09/12/1970 

.. 

D 

121 VERD 

.  . 

.. 

A-14-04 

13DAB3 

I 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-14-04 

1 30AC1 

-- 

-- 

mm 

1 2 1 VERD 

-- 

650 

A-14-04 

1 3DAC2 

c 

-  - 

-- 

-  - 

1 2 1 VERD 

-- 

-- 

A-14-04 

13DBA1 

20  B 

02/04/1975 

-  - 

D 

1 2 1 VERD 

-  - 

-  - 

A  - 1 4-04 

13DBA2 

30  0 

10/09/1972 

.  - 

0 

1 2 1 VERD 

19.0 

560 

A-14-04 

13DCD! 

36  R 

04/11/1974 

16 

0 

121 VERO 

-- 

A  —  1 4-04 

13DCD2 

-  - 

-- 

-- 

mm 

11 1ALVM 

-- 

550 

A-l 4-04 

130C03 

B 

•  - 

-- 

-  - 

mm 

mm 

-- 

2900 

A-14-04 

1  4ACC 

-  - 

— 

-- 

0 

1 2 1 VERD 

— 

-  - 

A-14-04 

1 4  ADC  1 

20  B 

01/06/1979 

17 

D 

1 2 1 VERD 

•  • 

1425 

A-14-04 

14ADC2 

C 

-• 

-- 

mm 

1 2 1 VERD 

-- 

A-14-04 

14CAA 

36  B 

06/13/1974 

2 

0 

121VER0 

18.0 

1  100 

A-14-04 

14DA0 

C 

20  B 

09/13/1979 

0 

0 

1 2 1 VERO 

-- 

-  - 

A-14-04 

14DBA 

-  - 

-- 

-  - 

mm 

121 VERO 

19.5 

1700 

A-14-04 

1  4D8R 

B 

mm 

•  _ 

_  . 

s. 

1 2 1 VERD 

ao.o 

1900 

A-14-04 

14DBC1 

I 

75  R 

06/04/1977 

42 

D 

1 2 1 VERD 

-- 

-- 

A-14-04 

140BC2 

15  R 

10/20/1976 

22 

0 

121 VERD 

A-14-04 

140801 

30  E 

04/07/1977 

126 

D 

1 2 1 VERD 

18.5 

4000 

A-14-04 

140B02 

60  B 

10/28/1974 

30 

0 

1 2 1 V£RD 

at  .o 

6000 

A-14-04 

140CB1 

I 

-• 

.  . 

mm 

__ 

.  . 

.  . 

A-14-04 

140CB2 

50  0 

07/13/1972 

-- 

D 

1 2 1 VERO 

-- 

-- 

A-14-04 

15BCC 

-- 

-  - 

mm 

mm 

-- 

-  - 

A-14-04 

23  A  A  A 

-- 

mm 

-- 

-- 

A-14-04 

24ABC 

-  - 

-- 

-- 

D 

ltlALVM 

-  - 

A-l 4-04 

24ACC1 

.  . 

.  . 

0 

1 1 1  A  L  V  M 

.  . 

.. 

A-14-04 

24ACC2 

90  R 

03/15/1971 

4 

0 

11 1ALVM 

A-14-04 

24B8A 

-- 

•  Hi: 

1 2 1 VERD 

18.0 

7  00 

A-14-04 

240AA 

I 

-  - 

-  - 

-  - 

-- 

mm 

-  - 

-  - 

A-14-04 

25BAB 

-- 

-- 

-- 

D 

1 2 1 VERD 

-- 

-  - 

A-14-04 

360DB 

-  . 

.  . 

_  - 

.. 

1 2 1 VERD 

.. 

A  - 1 4 -0B 

0  1  A  AO 

I 

-- 

-- 

-- 

D 

1 2 1 VERD 

17.5 

650 

A-l 4-05 

0 1  BBC  1 

50  R 

F 

01/16/1978 

-- 

D 

121 VERD 

13.5 

690 

A-l 4-05 

0 1 BBC2 

c 

190  R 

01/01/1975 

30 

D 

1 2 1  VERD 

A-l 4-05 

0  1  BCD 

I 

-  - 

-- 

-- 

0 

1 2 1 VERD 

lfl.O 

660 

A-l 4-05 

01CBB 

I 

80  R 

F 

07/13/1979 

.. 

D 

1 2 1 VERD 

-- 

-- 

A-l 4-05 

02AA0 

50  R 

F 

05/07/1979 

-- 

0 

1 2 1 VERD 

-- 

730 

A  - 1 4-05 

02ADA 

c 

-  - 

-  - 

0 

121 VERD 

19.0 

650 

A  - 1 4-05 

02BAB 1 

B 

-- 

mm 

121 VERO 

20.0 

650 

A-l 4-05 

028AB2 

C 

1  00  R 

12/  / 1 9 7  4 

6 

D 

1 2 1 VERD 

-  - 

•  " 

A-l 4-05 

02BAO 

I  s 

.  . 

•  • 

.  . 

121 VERO 

.. 

A  - 1 4-05 

02BBA 

I 

-  - 

-- 

-  - 

mm 

1 2 1 VERD 

23.0 

675 

A-1 4-05 

02CAC 

I 

-  - 

-- 

D 

l 2 1 VERO 

-  - 

600 

A-1 4-05 

02CBC1 

c 

-- 

-- 

-- 

D 

1 2 1 VERD 

-- 

-- 

A  - 1 4-05 

02CBC2 

20  R 

06/13/1979 

40 

0 

1 2 1 VERD 

•• 

•  - 

A-l 4-05 

02CC0 

30  R 

F 

05/17/1977 

.. 

0 

1 2 1 VERD 

-- 

670 

A-l 4-05 

02CDA 

c 

20  R 

02/16/1977 

10 

D 

121 VERD 

-  - 

-  - 

A-l 4-05 

02CDC 

D 

1 2 1 VERO 

-- 

A  - 1 4-05 

02CD0 

20  R 

06/1 8/1977 

0 

0 

121 VERD 

18.5 

600 

A-1 4-05 

03CCC 

-- 

-- 

-- 

D»G 

1 2 1 VERO 

10.0 

475 

A-1 4-05 

04  AAA 

I 

78 


Table  10. --Records  of  selected 


CASING  DEPTH  TO  altitude  oatf 


method 

DIAM¬ 

FIRST 

USE 

UFPTh 

np  L  A  NO 

WATER 

water 

date 

CONST¬ 

ETER 

OPFNTNG 

OF 

OF  WELL 

SU*F  *CF 

levfl 

LE''EL 

local  number 

completed 

RUCTED  hTNTSH 

f INCHES) 

CFFET) 

WATER 

tefet) 

(Ft FT) 

IFEFTl 

MFASUREP 

A-ta-ns 

1  TAAC 

11/  /195B 

c 

p 

t  0 

80 

P 

ISO 

31  90 

07.00 

s 

1 1 /25/1 95B 

A  —  1  0  —  0  5 

1 BB A  C 1 

— 

b 

-- 

U 

— 

3?60 

-- 

— 

A- 1  A -05 

10BAC? 

— 

b 

-- 

u 

— 

3890 

197.00 

s 

03/10/1977 

A- 1  A -05 

1  BfctCC 

07/28/1979 

c 

X 

b 

50 

H,  I 

850 

3180 

ion. 00 

0 

07/80/1 979 

A  -  1  A  -  0  5 

1  B6CD 

07/89/1979 

c 

X 

6 

5? 

Hf  I 

850 

3880 

100.00 

p 

07/89/1979 

A  - 1  A -05 

1  RBD8 

1 1 /27/1 979 

c 

X 

b 

37 

II 

26  5 

3?50 

1 5«.no 

R 

1 1 /87/1 979 

A  -  1  A  -  0  5 

1  QC  AC 

1959 

6.50 

-- 

u 

ISO 

3180 

9S.R0 

SR 

00/07/1977 

A  -  1  A  -  0  5 

19CBA 

1  970 

-- 

6.50 

-- 

H 

850 

38  00 

1 19.80 

TR 

00/07/1977 

A  -  1  A  -  0  5 

1 rcbdp 

-- 

-- 

6.50 

-- 

u 

— 

31  15 

30.80 

$ 

00/07/1977 

A  -  1  A  -  0  5 

ircda 

08/00/1979 

c 

X 

6 

23 

u 

150 

3135 

55.00 

p 

08/00/1 979 

A-1A-05 

1RDBA1 

-• 

-  - 

.  - 

p 

31  bO 

mm 

mm 

A  -  1  A -05 

lBDSA? 

03/19/1970 

-  - 

X 

b 

35 

p 

177 

31b0 

70.no 

D 

03/19/1970 

A-1A-05 

1  ODBC 

— 

c 

6.50 

-- 

u 

-- 

31b0 

79.55 

s 

0  0 / 0  7 / 1  977 

A  - 1  A  —  0  5 

26dab 

193a 

c 

X 

6 

-- 

u 

715 

3Sb5 

005.00 

s 

1  1/81/1979 

A  —  l  A  —  0  5 

2  0  w  A  D  C 

1  968 

6 

-- 

M 

00 

3080 

13.00 

s 

03/10/1977 

A  - 1  A -05 

2°wDDA 

.. 

6 

.. 

H 

3085 

80. Su 

5 

03/10/1977 

A  -  1  A  -  0  5 

30AAA 

1968 

c 

X 

6 

26 

M 

S3 

3090 

17.70 

s 

03/10/1977 

A  - 1  A -05 

3  0  A  B  A  1 

1  965 

c 

X 

6 

30 

H 

SI 

310" 

39.50 

S 

03/10/1977 

A - 1  A -0  5 

3  0  A  B  A  P 

08/ 1 S/ 1 975 

-- 

X 

b 

40 

H 

150 

3100 

39. 05 

$ 

03/10/1977 

A- 1  A -05 

3OU0A 

00/10/1975 

X 

6 

36 

P 

no 

3090 

19.70 

03/31/1977 

A  -  1  A  -  0  5 

3 1 CC  A  1 

.. 

b.50 

H 

2«7 

383" 

157.70 

s 

00/00/1977 

A-1A-05 

31  CCA? 

-- 

-- 

-- 

6.50 

-- 

U 

— 

3830 

100.70 

s 

00/00/ 1 977 

A- 1  A -05 

31  CPU 

1  900 

-- 

-- 

H 

BO 

3095 

80.00 

p 

— 

A  - 1  A -05 

3 1  D  A  D 

06/86/1975 

X 

6.50 

36 

H,  I 

100 

31  35 

-  - 

-- 

A  - 1  A -05 

3 1  D  B  D  1 

08/10/1977 

r 

X 

6 

50 

H 

801 

3800 

130.00 

Sp 

03/10/1977 

A  -  1  A  -  0  5 

310HD? 

08/  / 1 97  7 

c. 

X 

6 

77 

U 

805 

3805 

108.10 

s 

03/10/1977 

A- 1 A-05 

31 DCB1 

1978 

— 

6 

-- 

H 

800 

3800 

'53.10 

s 

03/10/1977 

A-1A-05 

31  DCS? 

-» 

-- 

-  - 

6 

-- 

II 

800 

3800 

-  - 

-- 

A- 1 A-05 

31DDB 

1  966 

-- 

-- 

6.50 

•- 

H 

175 

3810 

lob.05 

00/00/1 977 

A  - 1  A -05 

3?BA0 

11/15/1979 

c 

X 

6 

4* 

U 

130 

3090 

10.00 

R 

1 1/15/1979 

A-1A-05 

3?BBB1 

Ob/89/1971 

-- 

p 

10 

.. 

IJ 

70 

3095 

28.71 

s 

01/00/1977 

A  •  1  A  -  0  5 

32BBB? 

— 

6 

-- 

II 

3100 

2°.  1  0 

s 

03/10/1977 

A  - 1  A -05 

3?BDC 

05/18/1979 

r 

X 

6 

23 

H 

SO 

3100 

10.00 

R 

05/18/1979 

A-l A-05 

3?CbB1 

1930 

-- 

X 

6 

20 

1.1 

113 

31  30 

09.00 

<; 

01/00/1977 

A  -  1  A  -  0  5 

3?CBB? 

00/80/1959 

C 

X 

12 

20 

P 

107 

31  30 

70.05 

03/10/1977 

A  - 1  A -05 

3?CCC 

__ 

X 

6 

34 

T 

75 

3085 

87.50 

$ 

03/31/1977 

A  -  1  A  -  0  5 

3?UCC 

05/18/1979 

c 

X 

6 

57 

U 

170 

3090 

29.00 

0 

05/10/1979 

A-IA-Ob 

ibdba 

-- 

-- 

-- 

-- 

U 

-- 

3950 

35.90 

T 

18/10/1977 

A-l 0-06 

26606 

— 

c 

X 

10 

6 

u 

— 

0000 

0 

-- 

A-lA-lu 

OOA0O 

— 

n 

-- 

-  - 

u 

14 

0730 

7.S0 

S 

07/80/1906 

A-l A-l 0 

3  0  AC  A 

1950 

-  - 

p 

6 

-  - 

N 

1050 

8900 

007.00 

O//13/1960 

A-l A-l 0 

3?DRD 

Ob/  / 1 96  3 

H 

X 

i  4 

10? 

11 

bOU 

bS5S 

707. so 

s 

Ob/O®/ 1 966 

A- 1 5-0  3 

oicbd 

-- 

-- 

-- 

-- 

-- 

P 

800 

3870 

80.00 

p 

1977 

A-lS-03 

0 1 CCB 1 

1970 

-- 

-- 

6.6? 

-- 

H 

155 

3855 

85.10 

T 

06/80/1977 

A-l 5-03 

01CCC 

I960 

-- 

•- 

H 

— 

3855 

19.05 

T 

08/80/1 977 

A  - 1 5-0  3 

0  1  CCD  1 

1  969 

6.6? 

.  - 

N 

1  BO 

3870 

3S.55 

T 

08/80/1977 

A-l 5-03 

U 1  CCD? 

00/00/1978 

6.6? 

-- 

H 

ISb 

3805 

8S.S0 

S 

Oo/l°/197e 

A  -  1  5  -  0  3 

UlOCB 

1978 

-- 

-- 

-- 

-- 

H 

— 

3895 

00.75 

T 

08/80/1 977 

A  - 1 5-0  3 

omcc 

1  970 

-- 

6 

-- 

H 

300 

38/5 

bl.00 

sk 

08/80/1977 

A  - 1 5-0  3 

0 1 DCO? 

1973 

-  ” 

-• 

-  • 

-- 

H 

95 

3875 

00.10 

T 

08/83/1 977 

A  - 1 5-0  3 

01 DObI 

mm 

-- 

6.6? 

H,I 

ISO 

3890 

05,00 

T 

08/83/1977 

A  - 1 5-0  3 

01Dn3? 

11/  /197b 

-- 

b  •  6  ? 

H 

175 

3895 

09.00 

T 

08/83/1977 

A-l 5-03 

01 DDbS 

1973 

-- 

-- 

6.6? 

-- 

M 

— 

3710 

7  1.90 

T 

08/80/1 977 

A  - 1 5-0  3 

01DDC1 

1970 

-- 

-- 

b  •  6? 

-- 

H 

— 

3805 

57.00 

T 

08/83/1977 

A  - 1 5-0  3 

01DDC? 

1  977 

-- 

— 

6.6? 

-- 

U 

— 

J?80 

58.70 

T 

06/83/1977 

A  - 1 5-0  3 

0?AA6 

1  960 

•  • 

6.6? 

.. 

H 

170 

3890 

47.00 

TP 

09/07/1977 

A-l 5-0  3 

0?CRB 

1957 

c 

-- 

8.6? 

C 

885 

3?0S 

1 10.05 

TW 

00/05/1978 

A- 1 5-0  3 

o?oaa 

1968 

-- 

-- 

-- 

w 

180 

3855 

10.00 

P 

00/  /1977 

A-15-03 

o?oabi 

— 

-- 

-- 

6.6? 

-- 

M 

100 

3870 

17.35 

T 

09/0*/1 977 

A  - 1 5-0  3 

o?dab? 

1970 

6.6? 

H 

100 

3855 

80.00 

TR 

09/00/1 977 

A-15-03 

0?DAC 

1973 

6.6? 

H,S 

150 

3800 

85.00 

T 

09/00/1 977 

A-15-03 

o?uad 

— 

-- 

X 

6.6? 

65 

H 

1S5 

3800 

88.70 

T 

09/00/1977 

A-15-03 

0?DBD 

1958 

-- 

-- 

8 

-- 

P 

108 

3890 

80.00 

T 

09/00/1977 

A-15-03 

oodac 

18/15/197? 

-- 

X 

12 

?  ?  4 

P 

740 

35faS 

770.00 

s 

00/  /1977 

A-15-03 

(>5B  A  A 

— 

-- 

-- 

5.50 

-- 

s 

— 

3711 

F 

08/80/1978 

A-15-03 

05BDB 

mm 

-- 

$ 

575 

3735 

F 

08/80/ 1 978 

A-15-03 

1  OaBB 

-- 

-- 

u 

— 

3000 

199.00 

T 

00/00/1978 

A-15-03 

lOCBB 

07/89/1975 

c 

F 

8.6? 

60 

M 

390 

3S00 

720.00 

SR 

00/00/1978 

A-15-03 

10DCD 

08/18/1970 

c 

X 

8.6? 

56 

H 

3«5 

3520 

709.70 

TR 

Oo/OO/l 978 

A-15-03 

1  1  A  AQ 

-- 

-- 

6.6? 

-- 

Hf  S 

150 

3870 

55.00 

T 

06/80/1977 

A-15-03 

1 1  aDa 

196? 

6.6? 

-- 

H 

100 

3870 

18.90 

T 

08/8«/1977 

A-15-03 

1  1  B  a  8  T 

10/18/1971 

r 

X 

8.6? 

84 

T 

BOO 

3770 

137.00 

TR 

00/17/1972 

A-15-03 

hbab? 

11/18/1971 

C 

X 

8.6? 

80 

T 

bOO 

3370 

100.00 

tr 

00/05/ 1 978 

A-15-03 

118CC 

08/  / 1 97 1 

8.6? 

-- 

P 

bOO 

3005 

850.05 

T 

1 2/20/1 977 

A-15-03 

1  idad 

08/06/1970 

c 

X 

6.6? 

58 

H 

184 

3750 

107.90 

TR 

00/05/1978 

A-15-03 

1  ?  A  A  A 

1 1/17/1971 

c 

X 

6.6? 

47 

H 

150 

3875 

00.50 

T 

08/23/1977 

A-15-03 

1?AAB 

1  970 

-- 

X 

6 

56 

M 

15b 

3875 

09.90 

T 

06/23/1977 

A-15-03 

i?aad 

1  957 

-- 

X 

8 

40 

H  r  I 

170 

38  80 

00.75 

T 

08/20/1 977 

A-15-03 

1  ?Afifl 

1977 

-- 

-- 

6.6? 

-- 

H 

150 

3870 

30.05 

T 

08/20/' 977 

A-15-03 

18ACC0 

11/19/1973 

c 

X 

6.6? 

— 

H 

175 

3?50 

19.05 

T 

06/10/1977 

wells  in  the  upper  Verde  River  area — Continued 


OISCHARGE 

(GALLONS 

per 

DATE 

OISCHARGE 

DRAW¬ 

DOWN 

TYPES 

OF  LOGS 

PRINCIPAL 

TEMPERATURE 

SPECIFIC 

CONDUCTANCE 

(UMHOS/CM 

other 

data 

available 

MINUTE) 

MEASURED 

(FEET) 

AVAILABLE 

AQUIFER 

(DEGREES  °C ) 

AT  25°  C) 

LOCAL  NUMBER 

QW  WL 

«5  R 

11/25/ 1 95B 

33 

Dr  G 

121VER0 

-- 

552 

A  - 1 4-05 

17AAC 

I 

A 

-• 

-- 

-- 

-- 

1P1VERO 

-- 

-- 

A-14-05 

1 9BAC 1 

-- 

-- 

-- 

-- 

121VERD 

-- 

-- 

A  - 1 4-05 

19BAC2 

20  B 

07/28/1979 

0 

D 

1P1VERD 

-- 

-- 

A-14-05 

19BCC 

20  B 

07/29/1979 

0 

0 

I21VERD 

— 

A-14-05 

19BCD 

20  B 

11/27/1979 

.. 

D 

121VERD 

.. 

A-14-05 

1  9BDB 

-  - 

-- 

-  - 

-- 

1P1VERD 

-  - 

800 

A-14-05 

19CAC 

c 

-  - 

-- 

-- 

-- 

121VERD 

19.0 

6O0 

A-14-05 

1  9CB  A 

I 

-  - 

-  - 

-  - 

-  - 

— 

-- 

A-14-05 

19CBD2 

30  B 

0fl/0a/l979 

5 

D 

121VERD 

-  - 

-  - 

A-14-05 

19CDA 

250  R 

-  . 

•  - 

.. 

I2IVERD 

.. 

A-14-05 

19D6A1 

30  B 

03/19/1970 

0 

D 

I21VERD 

-- 

-- 

A-14-05 

19DBA2 

-  - 

-- 

•  • 

1P1VERD 

-• 

-  - 

A-14-05 

19DBC 

9  8 

09/  / 1 979 

-- 

D 

310SUPI 

-- 

— 

A-14-05 

260AB 

-- 

-- 

-- 

-- 

111ALVM 

-- 

-  - 

A-14-05 

29WA0C 

.  . 

.. 

.  . 

.  . 

•  • 

.. 

A-14-05 

29WD0  A 

-- 

-- 

-- 

D 

121VER0 

-- 

-- 

A-14-05 

30AAA 

15  B 

1965 

8 

0 

I21VERD 

-- 

-- 

A-14-05 

30A8A1 

25  B 

08/18/1975 

35 

D 

121VERD 

-- 

-- 

A-14-05 

30ABA2 

35  B 

00/10/1975 

5 

D 

121VERD 

-  - 

-- 

A-14-05 

30D0A 

.  . 

_  . 

.  . 

.  . 

12IVERD 

2?.0 

1150 

A-14-05 

3 1  CCA  1 

c 

-- 

-- 

-  - 

-- 

1 2 1 VERD 

-- 

-- 

A-14-05 

31CCA2 

-- 

-- 

-- 

-- 

121VERD 

-- 

2200 

A-14-05 

31CDO 

30  B 

06/26/1975 

-- 

D 

1 ? 1 VERD 

25.5 

1700 

a-14-05 

3 1  DAD 

B 

15  B 

02/10/1977 

5 

D 

121VER0 

29.5 

1500 

A-14-05 

31D8D1 

I 

15  B 

02/  / 1 97  7 

0 

0 

121 VERD 

.. 

-- 

A-14-05 

31DB02 

-- 

•  • 

-  - 

-  - 

1 2 1 VERD 

-  - 

•  - 

A-14-05 

3 1DCB 1 

.. 

-- 

-- 

-• 

-- 

-- 

A-14-05 

31DCB2 

-- 

-• 

-- 

-- 

121VER0 

-- 

1025 

A-14-05 

31DDB 

C 

20  B 

11/15/1979 

9 

D 

1 2 1 VERD 

— 

-  - 

A-14-05 

32BAD 

100  B 

06/29/1971 

15 

0 

1 2 1 VERD 

.  . 

.  . 

A-14-05 

32RBB1 

I 

C 

•  • 

-  - 

-- 

mm 

-- 

-- 

A-14-05 

32BBB2 

15  B 

05/12/1979 

12 

D 

1 2 1  VERD 

-- 

2100 

A-14-05 

32BDC 

C 

-  - 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-  - 

a-14-05 

32CBB 1 

I 

— 

— 

-• 

D 

1 2 1 VERD 

20.0 

-- 

A-14-05 

32CBB2 

I 

•  • 

.. 

.. 

•  • 

121VER0 

19.5 

800 

A-14-05 

32CCC 

I 

30  B 

05/18/1979 

5 

0 

1 2 1 VERD 

-- 

-- 

A-14-05 

320CC 

-- 

-  - 

-- 

-• 

-- 

-  - 

-  - 

A  - 1 4-06 

16DBA 

-- 

-- 

•• 

-- 

-• 

-- 

-- 

A-14-06 

26BDB 

— 

— 

— 

-- 

111ALVM 

-- 

-- 

A-14-10 

04ABO 

I 

150  R 

07/13/1966 

.. 

310CCNN 

.. 

A-14-10 

30  AC  A 

B 

525  R 

06/09/1966 

20 

-- 

310CCNN 

-- 

-- 

A-14-10 

32DBD 

A 

-- 

— 

-- 

— 

1 21 VERD 

-- 

-- 

A-15-03 

0  1 CBD 

-  - 

— 

— 

-- 

-- 

19.0 

510 

A-15-03 

01CCB1 

•  • 

-• 

•• 

-  " 

-  - 

A-15-03 

01CCC 

-- 

— 

-- 

-- 

.. 

.. 

650 

A-15-03 

01CCD1 

-- 

— 

-  - 

-  - 

•« 

-- 

-- 

A-15-03 

01CCD2 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-03 

0  1 DCB 

-- 

-• 

-  - 

-- 

1 2 1 VERD 

-- 

-- 

A-15-03 

0  1 DCC 

•• 

•• 

•• 

•• 

-- 

-- 

-- 

A-15-03 

01DC02 

— 

-• 

-- 

— 

121 VERD 

.. 

.. 

A-15-03 

01DDB1 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-03 

01DDB2 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-03 

01DDB3 

-• 

-- 

-  - 

— 

-- 

-- 

-- 

A-15-03 

0 1 DDC 1 

-- 

-• 

-• 

-  - 

-- 

-  - 

A-15-03 

010DC2 

-- 

-- 

.. 

.. 

121VER0 

.. 

.  . 

A-15-03 

02AAB 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-03 

02CBB 

8 

-- 

-- 

— 

-- 

•  » 

-- 

-- 

A-15-03 

02DAA 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-03 

02DAB 1 

•• 

•• 

-• 

-- 

-- 

-  - 

•  - 

A-15-03 

02DAR2 

— 

-- 

-- 

.. 

.. 

.. 

.. 

A-15-03 

02DAC 

-- 

— 

-- 

-- 

-- 

-- 

510 

A-15-03 

02DAD 

-- 

-  - 

-  - 

-  - 

-- 

-  - 

-  - 

A-15-03 

02DBD 

150  M 

00/  / 1 97  7 

115 

D 

1 2 1 VERD 

-- 

-  - 

A-15-03 

04DAC 

I 

90  V  F 

02/20/1978 

•• 

•• 

-  - 

29.0 

580 

A-15-03 

05BAA 

I 

O.a  VF 

02/20/1978 

-- 

G 

330RDLL 

21.0 

580 

a-15-03 

05BDB 

-  - 

-- 

-• 

-- 

1 2 1 VERD 

-- 

-- 

a-15-03 

1 0  ABB 

-- 

-• 

-- 

D 

1 2 1 VERD 

-- 

520 

A-15-03 

10CBB 

-- 

— 

-- 

D 

121VEPD 

-- 

-- 

A-15-03 

10DCO 

•• 

•• 

•• 

•• 

-  - 

-  - 

A-15-03 

1  iaad 

-- 

-- 

-- 

mm 

.. 

725 

A-15-03 

iiada 

-• 

-- 

-- 

D 

1 2 1 VERD 

-- 

500 

A-15-03 

1 1  BAB  1 

-• 

-- 

D 

1 2 1 VERD 

-- 

500 

A-15-03 

1 1BAB2 

200  R 

08/17/1977 

100 

-- 

121VER0 

-- 

010 

A-15-03 

11BCC 

I 

”  “ 

D 

1 2 1 VERD 

.. 

825 

A-15-03 

110AD 

I 

-- 

-- 

D 

1 2 1 VERD 

.. 

.. 

A-15-03 

12AAA 

-  - 

-- 

-- 

-- 

1 2 1 VERD 

20.0 

500 

A-15-03 

12AA8 

I 

-- 

-  - 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-03 

12AAD 

-  - 

-- 

-- 

-- 

1 21 VERD 

-- 

A-15-03 

12ABB 

-- 

-- 

-- 

0 

1 2 1 VERD 

-- 

-- 

A-15-03 

12ACC4 

80 


Table  10. --Records  of  selected 


CASING  DEPTH  TO  ALTITUDE  DATE 


method 

DIAM¬ 

FIRST 

USE 

depth 

OF  LAND 

WATER 

WATER 

DATE 

CONST¬ 

ETER 

OPENING 

OE 

OF  WELL 

SURFACE 

levfl 

LEVEL 

LOCAL  NUMBER 

COMPLETED 

RUCTED  FINISH 

(INCHES) 

(FEET) 

water 

(FFET) 

(FtET) 

(FEET) 

MFaSuREO 

A- 1  5-0  J 

12ACD 

11/27/1474 

-- 

X 

6.62 

52 

M 

135 

3250 

16.00 

R 

11/27/1974 

A  - 1 5-03 

1 ?AOB 1 

06/  / 1 949 

-  - 

X 

« 

30 

u 

400 

3265 

17.98 

S 

10/14/1958 

A- 1 5-03 

12ADB? 

-- 

-- 

-- 

7 

-- 

u 

«2 

3260 

23.60 

S 

10/14/1958 

A-15-03 

12ADB3 

09/03/1970 

— 

X 

6.62 

53 

H 

111 

3260 

31.35 

T 

08/16/1977 

A  - 1 5-03 

1 2 ADD  1 

03/07/1969 

-  - 

6 

-- 

H 

115 

3240 

20.20 

T 

08/17/1977 

A-15-03 

12A002 

1971 

-- 

.. 

8 

.  . 

H  t  I 

123 

3240 

14.05 

T 

08/17/1977 

A-15-03 

1 2B A A 1 

1969 

-- 

-- 

6 

-  - 

H 

140 

3270 

33.85 

T 

08/23/1977 

A-15-03 

12BAA2 

08/05/1974 

-- 

X 

6.62 

as 

H 

138 

3270 

35.00 

R 

08/05/1974 

A-15-03 

128AA3 

10/10/1974 

•- 

X 

6.62 

41 

H 

145 

3270 

31  .60 

T 

08/23/1977 

A-15-03 

12BAC 

— 

-- 

6.62 

-- 

U 

— 

3265 

31  .20 

T 

08/24/1977 

A-15-03 

1  28Ba 

1977 

.  . 

6.62 

.. 

H 

mm 

3260 

21.10 

T 

08/24/1977 

A-15-03 

12B8C1 

1959 

-- 

-- 

6.62 

-- 

P 

210 

3255 

32.00 

R 

02/  /1977 

A-15-03 

1 2BB0 

— 

-- 

•  - 

6.62 

-- 

M 

-- 

3255 

15.60 

T 

08/24/1977 

A-15-03 

12BCB 

08/31/1977 

c 

X 

8 

43 

H 

360 

3250 

17.00 

R 

08/31/1977 

A-15-03 

12BCC 

1985 

-  - 

-  - 

— 

-- 

W 

60 

3250 

20.00 

0 

-- 

A-15-03 

12B0C 

1965 

-- 

-- 

6.62 

.. 

H 

86 

3250 

13.90 

T 

06/23/1977 

A-15-03 

12DAB 

— 

-- 

-- 

1  1 

-- 

I 

28 

3245 

12.00 

R 

03/  /1977 

A-15-03 

1 2DB A  1 

— 

— 

— 

11 

-- 

I 

-- 

3245 

9.90 

T 

08/16/1977 

A-15-03 

12DBA2 

-- 

-- 

6 

-• 

H 

90 

3245 

10.70 

S 

08/16/1977 

A-15-03 

120BA3 

-- 

— 

-- 

12 

-- 

T 

150 

3240 

9.60 

s 

08/16/1977 

A-15-03 

1 2DBB2 

1977 

.. 

.. 

10 

.  . 

H »  I 

52 

3245 

8.80 

T 

08/16/1977 

A-15-03 

13ABC 

-- 

-- 

-- 

8 

•  - 

P 

— 

3320 

98.60 

tr 

12/20/1977 

A-15-03 

1 3ADA 

-- 

-- 

-- 

10 

-- 

-- 

— 

3290 

78.45 

TR 

12/20/1977 

A-15-03 

13COA 

-- 

-- 

— 

6.62 

-• 

P 

— 

3405 

224.30 

TR 

12/20/1977 

A-15-03 

15CCD 

04/11/1973 

c 

X 

6 

-  - 

M 

535 

3690 

489.40 

T 

03/23/1978 

A-15-03 

16CDD 

•• 

.. 

.  . 

6.62 

.. 

s 

.. 

3773 

84.30 

T 

03/23/1978 

A-15-03 

20BAB 

— 

-- 

-- 

8.62 

-- 

H 

— 

4180 

5.65 

tr 

04/05/1978 

A-15-03 

21AAD1 

1956 

— 

X 

6.62 

— 

U 

550 

3725 

319.30 

T 

03/23/1978 

A-15-03 

21AAD2 

-- 

-- 

-- 

— 

-- 

H  #  $ 

650 

3720 

-- 

-- 

A-15-03 

21DCC 

-- 

-- 

-- 

24 

-- 

U 

-- 

3830 

58.30 

T 

04/05/1978 

A-15-03 

23BD0 

1957 

.. 

X 

8 

.. 

P 

450 

3550 

370.00 

S 

03/23/1978 

A-15-03 

36DAA 

— 

-- 

-- 

6 

-- 

S 

240 

3480 

230.00 

R 

— 

A-15-04 

0  1  BAA 

10/  / 1 950 

c 

X 

8 

-- 

s 

274 

3560 

221.50 

S 

07/21/1977 

A- 1 5-00 

02BAA1 

1965 

-- 

X 

8 

400 

H  f  I 

500 

3450 

115.85 

3 

06/28/1977 

A-15-04 

02BAA2 

03/20/1972 

— 

X 

6 

200 

H 

223 

3445 

117.10 

S 

Ob/29/1977 

A-15-04 

028*81 

12/03/1971 

-- 

X 

6 

.. 

H 

225 

3435 

110.00 

R 

12/03/1971 

A-15-04 

02BAB2 

06/  / 1 977 

-• 

-- 

6.62 

-- 

U 

172 

3430 

100.25 

S 

06/29/1977 

A-15-0O 

028AC 

1970 

-- 

-- 

6 

-- 

-- 

200 

3425 

106.45 

S 

06/28/1 977 

A-15-04 

02BBC 

1970 

c 

X 

8 

200 

H8l 

305 

3410 

b4 . 90 

SR 

07/21/1977 

A-15-04 

02BBD 

12/10/1976 

-• 

p 

6.62 

96 

H 

156 

3410 

85.20 

S 

06/28/1977 

A-15-04 

02BCA1 

12/23/197 3 

-- 

X 

6 

204 

T 

260 

3425 

95.00 

R 

12/23/1974 

A-15-04 

02BCA2 

1964 

-• 

X 

6 

172 

H 

195 

3430 

90.00 

R 

11/  /197b 

A-15-04 

02BCC 

04/27/1973 

c 

p 

8 

120 

H 

140 

3410 

60.00 

R 

04/27/1973 

A-15-04 

02BCD 

02/  / 1 97  0 

-- 

X 

8.62 

138 

H 

192 

3430 

98.15 

S 

Ob/28/1977 

A-15-04 

02BDC 

1962 

— 

•• 

8 

— 

H 

165 

3435 

94.80 

S 

Ob/28/1977 

A-15-04 

02C*B 

10/  / 1 972 

.. 

.. 

6.62 

.. 

H  8  S 

307 

3450 

123.30 

SR 

0b/2«/1977 

A-15-04 

02CBB2 

05/26/1977 

-- 

X 

6.62 

124 

H 

185 

3410 

66.55 

S 

06/28/1977 

A-15-04 

02CC81 

— 

-- 

-- 

6 

-- 

H 

150 

3420 

83.20 

S 

06/28/1977 

A-15-04 

02CC82 

1957 

-- 

-- 

8 

9? 

M 

1O0 

3420 

72.23 

S 

06/11/1959 

A-15-04 

02CCB3 

07/06/1972 

c 

X 

8 

187 

H 

210 

3425 

112.00 

R 

07/06/1972 

A-15-04 

02CC84 

02/15/1974 

-- 

X 

8.62 

178 

I 

300 

3420 

103.65 

tr 

07/26/1977 

A-15-04 

02CCC1 

— 

-- 

-- 

8 

-- 

H ,  I 

127 

3430 

109.90 

$ 

Ob/16/1977 

A-15-04 

02CCC2 

1957 

— 

X 

6.62 

128 

H 

135 

3430 

93.50 

s 

04/30/1959 

A-15-04 

02CCC3 

-- 

— 

— 

6 

— 

U 

-- 

3430 

108.00 

T 

07/26/1977 

A-15-04 

02CCC4 

1957 

-- 

•- 

6 

-- 

H 

130 

3450 

70.00 

R 

-- 

A-15-04 

02CCC5 

1958 

.. 

.. 

6 

.. 

.. 

135 

3450 

92.00 

R 

10/  / 1 95A 

A-15-04 

02CCC6 

1959 

-- 

-  - 

6 

-- 

H 

135 

3450 

-- 

-- 

A-15-04 

02CCC7 

— 

— 

-- 

6 

-• 

H 

170 

3450 

100.00 

P 

02/13/1967 

A-15-04 

02CC01 

1972 

-- 

-- 

6 

-- 

H  8  T 

170 

3440 

116.50 

s 

06/16/1977 

A-15-04 

02CCD2 

— 

-- 

-- 

6.62 

— 

— 

-- 

3440 

126.40 

s 

06/28/1977 

A-15-04 

02CCD3 

.. 

6.62 

.. 

U 

mm 

3435 

113.05 

s 

06/28/1977 

A-15-04 

03AAC1 

— 

-- 

-- 

6.50 

-- 

U 

-- 

3390 

61.07 

s 

06/16/1977 

A-15-04 

03AAC2 

— 

-- 

-- 

8.50 

-- 

I 

-- 

3390 

64.20 

s 

06/16/1977 

A-15-04 

03ACA 

06/  / 1 97  7 

c 

X 

6.50 

51? 

u 

545 

3385 

F 

08/0P/1 977 

A-15-04 

03AC81 

11/22/1973 

— 

X 

6.62 

317 

H 

340 

3365 

46.70 

3 

06/16/1977 

A-15-04 

03ACB2 

04/24/1973 

c 

X 

6 

312 

H 

34  1 

3370 

45.00 

R 

04/24/1973 

A-15-04 

03ACC 

10/29/1973 

c 

X 

6.62 

299 

H 

333 

3370 

40.00 

R 

10/29/1973 

A-15-04 

03ADA2 

— 

— 

-- 

6.62 

-- 

I 

— 

3420 

77.42 

S 

06/16/1977 

A-15-04 

03ADB 

1974 

— 

— 

6.50 

— 

H 

— 

3390 

59.40 

s 

06/16/1977 

A-15-04 

03ADD1 

1977 

-- 

-  - 

6.50 

-- 

U 

-- 

3425 

88.20 

s 

06/16/1977 

A-15-04 

03ADD2 

mm 

c 

.. 

6.62 

U 

240 

3420 

78.60 

s 

06/16/1977 

A-15-04 

03BBC 

03/03/1977 

c 

X 

8 

210 

H 

250 

3330 

22.50 

R 

03/03/1977 

A-15-04 

03BCD 

07/  / 1 977 

-- 

-- 

6.62 

-- 

U 

— 

3350 

30.35 

T 

08/0P/1977 

A-15-04 

03BDA 

09/12/1969 

c 

X 

8 

226 

H 

235 

3360 

33.55 

SP 

06/16/1977 

A-15-04 

03B0C 1 

05/05/1972 

-- 

X 

6 

193 

H 

208 

3350 

33.00 

R 

05/05/1972 

A-15-04 

03BOC2 

11/29/1972 

c 

X 

8 

199 

H 

202 

3350 

40.00 

R 

11/29/1972 

A-15-04 

0  3BDD 1 

1970 

-- 

-- 

6.50 

-- 

T 

197 

3365 

41  .40 

S 

06/16/1977 

A-15-04 

03BDD2 

05/  / 1 959 

•- 

X 

6.50 

214 

H 

220 

3365 

38.40 

S 

03/0P/1960 

A-15-04 

03C  A A  1 

1973 

-- 

-- 

-- 

-- 

M 

227 

3360 

29.00 

R 

06/  /197b 

A-15-04 

03CAA2 

11/02/1973 

— 

X 

6.62 

185 

H 

200 

3360 

140.00 

R 

1 1/0P/1973 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

other 

(GALLONS 

DATE 

draw¬ 

TTPES 

CONDUCTANCE 

data 

PER 

DISCHARGE 

down 

OF  LOGS 

PRTNCIPAl 

tfmperature 

(UMhOS/CM 

availaple 

MINUTE) 

measured 

(FEET) 

AVAILA9LF 

AQUIFER 

(0EGRFES°C) 

AT  ?5°  C) 

LOCAL  NUMBER 

QW  WL 

-- 

-- 

-- 

0 

1PIVERD 

-- 

-- 

A-15-V3 

12AC0 

aoo  p 

10/14/1958 

-- 

D 

1?1 VERD 

-- 

-- 

A-15-03 

12ADB1 

A 

-- 

-- 

-- 

-- 

iualvm 

-- 

•  - 

A-15-03 

12ADB2 

A 

20  B 

09/03/1970 

65 

121VERD 

-  - 

-- 

A-15-03 

1 2AUB3 

•• 

-• 

•• 

-• 

12IVERD 

-- 

A-15-03 

12A0D1 

-- 

-- 

-- 

-- 

1?1 VERO 

18.0 

1  050 

A-l S-03 

1 2  AD02 

I 

-- 

-- 

-- 

-- 

1 ? 1 VERD 

-- 

A-t  5-03 

12BAA1 

-- 

-- 

-- 

D 

1 ? 1 VERD 

-  - 

-- 

A-15-03 

1 2BAA2 

— 

— 

— 

0 

lPIVEPO 

-- 

-- 

A-15-03 

1 2B A  A  3 

•- 

•• 

-• 

— 

-  - 

-• 

-- 

A-15-03 

12SAC 

-- 

-- 

-- 

-- 

l ? 1 VERO 

19.0 

600 

A-15-03 

12BBA 

• 

I 

20  P 

08/24/1977 

-- 

-- 

1 ? 1 VERD 

-- 

-- 

A-15-03 

12BBC1 

-  - 

-  - 

-  - 

-  - 

-- 

-  - 

-  - 

A-15-03 

12RBD 

50  0 

08/31/1977 

45 

0 

I ? 1 VERO 

-  - 

-- 

A-15-03 

1  2BCB 

•• 

•• 

•• 

-- 

— — 

•• 

-  - 

A-15-03 

12BCC 

-- 

.. 

-- 

mm 

.. 

850 

A-15-03 

1  2BDC 

-- 

-- 

-- 

-- 

IUALVM 

-- 

-- 

A-15-03 

12DAB 

-  - 

-- 

-- 

-- 

-- 

-  - 

-- 

A-15-03 

12DBA1 

-• 

-- 

-- 

-- 

-- 

-  - 

-- 

A-15-03 

12DBA2 

•• 

•• 

•• 

•• 

1 ? 1 VERD 

•• 

-• 

A-15-03 

1 2DB  A  3 

•- 

— 

-- 

— 

mm 

.. 

A-15-03 

12DBB2 

-- 

-- 

-- 

-- 

-- 

600 

A  —  1 5-03 

13ABC 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-03 

1  3AD  A 

37  M 

12/20/1977 

-- 

-- 

1 2 1 VERD 

20.5 

490 

A-15-03 

13CDA 

I 

•• 

-  " 

-• 

0 

121VEPD 

-• 

540 

A-15-03 

15CCD 

I 

-  . 

.. 

.. 

.. 

.. 

.  . 

.. 

A-15-03 

16CDD 

17  P 

04/05/1978 

-- 

-- 

1 2 1 VERO 

-- 

625 

A-15-03 

20BAB 

I 

-- 

-- 

-- 

-- 

1 2 l VERO 

-- 

-- 

A-15-03 

2 1  A AO  1 

B 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

375 

A-15-03 

2 1  A AD2 

-- 

-  - 

-- 

-  - 

-- 

-- 

A-15-03 

210CC 

•  • 

.. 

.  . 

.. 

1 2 1 VERD 

23.5 

440 

A-15-03 

23B00 

I 

-- 

-- 

-- 

-- 

-- 

20.0 

540 

A-15-03 

360AA 

— 

-• 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-04 

01BAA 

-- 

— 

-- 

-  - 

1 2 1 VERD 

24.5 

1600 

A-15-0A 

02BAA l 

C 

-- 

-- 

-- 

0 

1 2 1 VERD 

-- 

-- 

A-15-0A 

02BAA2 

•  • 

.. 

0 

1 2 1 VERD 

.. 

.. 

A  - 1 5-0  A 

02RAB 1 

-- 

-- 

-- 

-- 

1 2 I VERD 

-- 

-- 

A  - 1 5-0  A 

02BAB2 

-  - 

-  - 

-- 

-  - 

I 2 1 VERD 

-- 

1350 

A-15-0A 

02BAC 

15  R 

07/21/1977 

-- 

-- 

1 2 1 VERD 

— 

950 

A  - 1 5-OA 

02BBC 

-  - 

-- 

-  - 

0 

I 2 1 VERD 

-- 

-  - 

A  - 1 5-OA 

02B60 

30  P 

12/23/1973 

.  . 

0 

I 2 1 VERD 

21  .5 

1200 

A -1 5-0 A 

02BCA1 

I 

-- 

— 

-- 

0 

121 VERD 

20.5 

600 

A  —  1 5  —  0  A 

02RCA2 

11  B 

04/27/1973 

-  - 

0 

1 2 1 VERD 

-  - 

-  - 

A-15-0A 

02RCC 

-  - 

-- 

-• 

-- 

121 VERD 

-- 

-- 

A  - 1 5-OA 

02RCD 

•  - 

— 

-- 

-- 

1 2 1 VERD 

21.0 

580 

A - 1 5-OA 

02B0C 

8 

-- 

.. 

.. 

121 VERD 

-- 

1425 

A-15-0A 

02CAB 

20  B 

05/26/1977 

30 

0 

1 2 1 VERD 

19.5 

560 

A - 1 5  —  0  A 

02C8B2 

-  - 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A  - 1 5-0 A 

02CCB1 

-- 

-- 

-- 

•  - 

121 VERD 

19.0 

-- 

A-1S-0A 

02CCB2 

B 

s 

-  - 

•• 

-  - 

0 

121 VERD 

-- 

-  - 

A  - 1 5-0  A 

02CCB3 

aO  R 

02/15/1974 

95 

0 

1 2 1 VERD 

.  . 

910 

A  - 1 5-0  A 

02CCB  A 

A 

•  - 

-- 

-  - 

-- 

1 2 1 VERO 

-- 

-- 

A  - 1 5-0 A 

02CCC1 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-0A 

02CCC2 

B 

T 

-• 

-  - 

-  - 

-  - 

1 2 1 VERD 

-  - 

-  - 

A  - 1 5-0 A 

02CCC3 

-  - 

— 

-- 

0 

-- 

-- 

-- 

A-! 5-OA 

02CCC4 

•  • 

mm 

.  . 

.. 

A-l 5-OA 

02CCC5 

-- 

-• 

-- 

-- 

mm 

-• 

-- 

A - 1 5-0  A 

02CCC6 

20  R 

02/13/1967 

22 

0 

mm 

— 

— 

A-15-0A 

02CCC7 

-  - 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A  - 1 5*  0  A 

02CC0 1 

-- 

— 

-- 

-- 

1 2 1 VERO 

-- 

-  - 

A  - 1 5-0 A 

02CC02 

-  . 

•  • 

.  . 

.  . 

1 2 1 VERO 

.. 

.. 

A  - 1 5-0 A 

02CC03 

•  • 

-- 

-• 

-- 

1 2 1 VERD 

-- 

-- 

A  - 1 5-0 A 

0  3 A  AC  1 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-1 5-OA 

03AAC2 

200  R  F 

06/  / 1 9  7  7 

-  - 

n 

121 VERD 

27.5 

1500 

A-l 5-OA 

03ACA 

I 

— 

-- 

-  - 

0 

1 2 1 VERD 

-  - 

•• 

A-1 5-OA 

03ACB1 

-• 

.  . 

_  • 

0 

121 VERO 

-- 

A-1 5-OA 

03ACR2 

-  - 

-  - 

-  - 

0 

1 2 1 VERO 

-  - 

— 

A- 1 5-0 A 

03ACC 

-- 

— 

-- 

-- 

121 VERO 

-- 

-- 

A-1 5-OA 

03ADA2 

-- 

-- 

-  - 

121 VERD 

-- 

1300 

A  - 1 5-0 A 

03ADB 

-- 

-- 

-- 

— 

1 2 1 VERD 

-- 

-  - 

A  —  1 5- 0  A 

03A001 

-  . 

.  . 

.  . 

.  . 

1 2 1 VERD 

.. 

A-1 5-OA 

03A002 

ao  B 

03/03/1977 

0 

0 

1 2 1 VERD 

-- 

-- 

A-15-0A 

03RBC 

-- 

-- 

-- 

121 VERD 

-- 

710 

A-1 5-OA 

03RCO 

40  R 

09/12/1969 

0 

0 

1 2 1 VERD 

21.0 

780 

A-1 5-OA 

03BDA 

B 

•- 

-- 

-- 

D 

121 VERD 

-- 

-  - 

A  - 1 5-0  A 

03RDC1 

/ 

.  . 

D 

121 VERO 

.. 

.. 

A  - 1 5- 0  A 

03RDC2 

-  - 

-- 

-- 

121 VERD 

-- 

-- 

A  - 1 5-0  A 

03RD01 

-  - 

-- 

-- 

-- 

121 VERD 

-- 

-- 

A  - 1 5-0 A 

03RDD2 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

1070 

A  - 1 5-0 A 

03C  A  A  1 

C 

-- 

-- 

-- 

0 

121 VERD 

-- 

-- 

A-l 5-OA 

03CAA2 

82 


Table  10. — Records  of  selected 


CASING  DEPTH  TO  ALTITUDE 


METHOO 

DIAM¬ 

FIRST 

USE 

depth 

OF  LAND 

WATER 

date 

CONST¬ 

ETER 

OPENING 

OF 

OF  WFLL 

SURFACE 

LEVEL 

local  number 

COMPLETED 

RUCTED  FINISH 

(INCHES) 

(FEET) 

WATER 

(FFET) 

(FEET) 

(FEET) 

A- 1 5-00 

03CAC1 

08/27/1973 

-- 

p 

6 

-- 

H,  I 

102 

3300 

08.00 

SR 

A- 1 5-00 

03CAC2 

— 

-- 

— 

6 

U 

-- 

3370 

02.15 

S 

A- 1 5-00 

03CAC3 

03/01/1972 

c 

-  - 

6.62 

22 1 

-  - 

230 

33b0 

60.00 

P 

A- 1 5-00 

03CA02 

-- 

— 

— 

a 

-- 

H 

295 

3365 

37.60 

s 

A-15-0O 

03CBA 

1963 

-- 

•• 

5.50 

-• 

H 

— 

3305 

20.50 

s 

A-15-00 

03CBO 

m  * 

-- 

.. 

7 

.. 

H 

225 

3300 

38.60 

s 

A  - 1 5-00 

03CCB 

— 

-- 

-- 

6 

W 

70 

3310 

16.65 

s 

A-15-00 

03CCC1 

1958 

-- 

-- 

6 

H 

52 

3305 

12.05 

s 

A-15-00 

03CCC2 

03/22/1973 

c 

X 

6 

55 

H 

85 

3300 

10.55 

s 

A-15-00 

03DAA2 

— 

-- 

-- 

6 

-- 

H 

160 

3005 

31 .70 

s 

A-15-00 

030*81 

00/03/1973 

c 

X 

6 

216 

1 1  H 

250 

3010 

80.00 

R 

A-15-00 

030*82 

05/02/1972 

c 

X 

6 

22? 

H 

260 

3005 

76.20 

SR 

A-15-00 

03DB0 

— 

-- 

-- 

— 

M 

OO 

3370 

-- 

A-15-00 

03DDA1 

1  959 

-  - 

6 

-  - 

H 

070 

3010 

80.75 

S 

A-15-00 

03DDA2 

02/00/1977 

c 

X 

6 

111 

-  - 

101 

3010 

52.00 

R 

A-15-00 

0300c 

•  a 

.  . 

.. 

6 

.. 

H 

.. 

3015 

85.13 

s 

A-15-00 

030DD 

1957 

-- 

-- 

6 

-- 

P  » H 

160 

3020 

90.05 

S 

A-15-00 

0  0  A  A  A  1 

1963 

-- 

X 

6 

^20 

T,H,S 

360 

3310 

12.00 

R 

A-15-00 

0  0  A  A  A2 

10/10/1959 

c 

X 

a 

120 

T 

153 

3320 

13.95 

5 

A-15-00 

0  0  A  A  A  3 

11/05/1969 

c 

X 

a 

161 

I  a  H 

200 

3310 

2.20 

SR 

A-15-00 

0  0  A  A  B 

06/  / 1 96 1 

c 

X 

a 

21<> 

s 

205 

3305 

F 

A-15-00 

0  0  A  A  0  1 

1958 

-- 

-- 

6 

-- 

I  r  H 

207 

3315 

F 

A-15-00 

00AAD2 

1967 

— 

6 

-  - 

H 

1  °0 

3325 

8.50 

S 

A-15-00 

OOADB 

— 

-- 

-- 

6 

-- 

H 

-- 

3310 

26.75 

S 

A-15-00 

ooadc 

— 

-  - 

6 

H 

90 

3310 

27.60 

S 

A-15-00 

000*8 

07/17/1975 

•  - 

.. 

6 

-  . 

H 

82 

3315 

27.90 

SR 

A-15-00 

0«D*D 

1962 

-- 

-  - 

6.62 

H 

97 

3320 

01.00 

S 

A-15-00 

OODDA 

1950 

-- 

-- 

5 

H 

50 

3320 

20.10 

s 

A-15-00 

00008 

1956 

-- 

-- 

6 

-- 

M 

105 

3360 

02.85 

•S 

A-15-00 

0ODDC1 

03/  / 1 959 

-- 

p 

8 

-- 

H 

250 

3355 

36.85 

s 

A-15-00 

0ODOC2 

1976 

.. 

.  - 

7 

.. 

H 

.. 

3370 

36.35 

SR 

A-15-00 

oadddi 

-- 

-- 

-- 

6 

-- 

H 

82 

3330 

03.20 

SR 

A-15-00 

OODOD2 

— 

-- 

-- 

6 

-- 

W 

80 

3310 

27.20 

SR 

A-15-00 

07BCC 

— 

-- 

-- 

6.62 

-- 

T 

— 

3285 

65.70 

s 

A-15-00 

otccb 

03/10/1972 

c 

X 

6.62 

56 

H 

155 

3250 

55.00 

R 

A-15-00 

09ADD 

1976 

H 

F 

a 

23  « 

Ha  I 

358 

3315 

F 

A-15-00 

090AAI 

1968 

X 

6 

90 

H 

110 

3335 

37.65 

S 

A-15-00 

090**2 

1968 

-- 

6.62 

-- 

H 

— 

3330 

36.25 

S 

A-15-00 

090A01 

07/  / 1 977 

-- 

-  - 

6.62 

-- 

U 

— 

3355 

65. -«0 

S 

A-15-00 

090*02 

12/07/1973 

c 

p 

— 

136 

H 

200 

3360 

85.00 

R 

A-15-00 

090A03 

1977 

.  - 

.  - 

.  . 

Hal 

3360 

_  _ 

A-15-00 

09DAD0 

— 

-- 

-- 

— 

-- 

-- 

— 

3300 

— 

A-15-00 

090DA 

-  - 

-- 

-  - 

6.62 

-- 

H 

162 

3360 

65.50 

T 

A-15-00 

1  OACC 

1971 

— 

-- 

6.62 

-- 

H 

173 

3380 

106.80 

SR 

A-15-00 

1 0BCB1 

09/17/1971 

•  - 

X 

6.62 

67 

H 

120 

3296 

15.00 

A-15-00 

1  0  C  A  A  1 

-• 

.. 

6 

.. 

H 

260 

3385 

90.00 

SR 

A-15-00 

10CAA2 

01/07/1972 

c 

F 

6 

39 

U 

73 

3300 

18.70 

T 

A-15-00 

10CCA1 

— 

-  - 

-- 

6.62 

H 

-• 

3320 

01.20 

S 

A-15-00 

1 OCC  A  2 

— 

-- 

-- 

6.62 

-- 

H 

110 

3300 

21.50 

S 

A-15-00 

1  OCO  A 

-- 

a 

-- 

H 

300 

3320 

06.20 

s 

A-15-00 

10DCA1 

197  3 

-- 

6.62 

.  . 

H 

178 

3320 

50.35 

T 

A-15-00 

100CA2 

08/12/1976 

c 

X 

6.62 

17a 

I 

180 

3310 

53.70 

SR 

A-15-00 

100CC1 

1971 

-- 

-- 

— 

— 

H ,  I 

175 

3270 

00.00 

R 

A-15-00 

100CC2 

09/  / 1 97  0 

-- 

-- 

6.62 

U 

250 

3335 

71.90 

S 

A-15-00 

1 0008 1 

1907 

-- 

-- 

a 

-- 

HaS 

155 

3305 

30.00 

R 

A-15-00 

100082 

I960 

.  - 

X 

6 

H 

1«2 

3310 

57.50 

T 

A-15-00 

1 1BBC1 

1963 

-- 

-  - 

6.62 

-- 

H 

176 

3015 

116.60 

S 

A-15-00 

UB8C2 

01/28/1972 

-- 

— 

6.62 

120 

H 

160 

3010 

111.00 

S 

A-15-00 

11BBC3 

08/29/1970 

-- 

X 

6.62 

159 

H 

160 

3000 

109.00 

P 

A-15-00 

1 1B801 

— 

-• 

b 

-- 

H 

200 

3035 

106.25 

s 

A-15-00 

1 1B802 

.. 

-  - 

6 

.. 

H 

152 

3020 

A-15-00 

1 1BB03 

05/08/1973 

c 

X 

6 

186 

H 

200 

3030 

137.00 

R 

A-15-00 

118B00 

03/00/1975 

-- 

p 

6 

50 

H 

200 

3030 

70.00 

R 

A- 1 5-0  0 

12AB0 

08/  / 1 970 

c 

p 

a 

661 

II 

906 

3580 

206.79 

T 

A-15-00 

15AAC 

1908 

-- 

-- 

6.62 

M 

132 

3290 

28.00 

s 

A-15-00 

15ACA 

07/03/1968 

.. 

X 

10.75 

?00 

U 

300 

3270 

F 

A-15-00 

15BAA 

-- 

6.62 

-- 

-- 

200 

3280 

51.10 

tr 

A-15-00 

1 5C  A  A 

-- 

a 

u 

— 

3365 

105.00 

T 

A-15-00 

15D*C 

07/01/1972 

c 

X 

10 

300 

p 

050 

3260 

F 

A-15-00 

1  5DB  A 

05/16/1977 

-- 

X 

12.88 

80 

Hal 

250 

3200 

F 

A-15-00 

1  7  AB  A 

«.  - 

13 

U 

3000 

190.00 

T 

A-15-00 

1  7  ADA 

— 

-- 

-- 

— 

-- 

-- 

-- 

3050 

-- 

A-15-00 

1  7BBA 

— 

-- 

-- 

-- 

u 

-- 

3060 

212.80 

T 

A-15-00 

17808 

06/30/1977 

c 

X 

6.62 

69 

u 

300 

3005 

235.70 

S 

A-15-00 

17CC0 

1950 

-- 

-- 

-- 

H 

50 

3200 

-- 

A-15-00 

18ABB 

03/03/1977 

.. 

X 

6.62 

30 

H 

200 

3270 

56.00 

T 

A-15-00 

1 8 ABC  1 

-- 

-- 

0.62 

H 

mm 

3250 

27.00 

T 

A-15-00 

18ABC2 

-- 

-- 

-- 

6.62 

-- 

H 

mm 

3250 

32.80 

T 

A-15-00 

1  8800 

02/  / 1 97  0 

-- 

8.62 

P 

mm 

3270 

77.85 

tr 

A-15-00 

1  8DC  A 

— 

-- 

-- 

6.62 

-- 

T 

50 

3225 

10.60 

T 

DATE 

WATER 

LEVEL 

MFASURED 


06/10/1977 

06/10/1977 

03/01/1972 

06/10/1977 

06/16/1977 

06/10/1977 
06/ 1 0/ 1 9T7 
06/10/1977 
06/10/1977 
06/16/1977 

00/03/1973 

06/16/1977 

06/29/1977 

02/00/1977 

06/2«/1977 
06/29/1977 
01/  / 1 97  7 

06/10/1977 
06/10/1977 

06/10/1977 

06/10/1977 

06/10/1977 

06/09/1977 

06/09/1977 

06/09/1977 

06/09/1977 

06/10/1977 

06/07/1977 

08/16/1939 

06/10/1977 

06/09/1977 

06/10/1977 

00/16/1977 

03/10/1972 

197fc 

07/12/1977 

07/12/1977 

07/12/1977 

12/07/1973 


07/21/1977 

07/12/1977 

09/17/1971 

06/29/1977 

07/26/1977 

07/12/1977 

07/12/1977 

07/12/1977 

07/26/1977 
07/27/1977 
1971 
07/27/1977 
1  976 

07/27/1977 

06/29/1977 

06/29/1977 

08/29/1970 

06/29/1977 


05/06/1973 

03/00/1975 

11/17/1970 

06/29/1977 

06/29/1977 

07/12/1977 

07/26/1977 

07/01/1972 

08/16/1977 

08/02/1977 

07/27/1977 

08/16/1977 


08/17/1977 

08/17/1977 

08/17/1977 

12/20/1977 

08/16/1977 


wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

OTHER 

(GALLONS 

DATE 

draw¬ 

TYPFS 

CONDUCTANCE 

data 

PER 

DISCHARGE 

down 

OF  LOGS 

PRINCIPAL 

TEMPERATURE 

(UMHOS/CM 

available 

MINUTE) 

MEASURED 

(FEET) 

AVAILABLE 

AQUIFER 

(OEGRFES  °C) 

AT  PS 0  C) 

LOCAL  NUMBER  QW  WL 

— 

-- 

-- 

-- 

1PIVERD 

-- 

-- 

A-15-04 

03CAC 1 

-- 

-- 

-  - 

-- 

1P1VER0 

-- 

A-15-oa 

03CAC2 

-  - 

— 

-- 

D 

121 VERD 

-- 

-- 

A-is-oa 

03CAC3 

-• 

-• 

-- 

-- 

121VER0 

-- 

A-15-04 

03CAD2 

-  ” 

-  - 

-  - 

1 2 1 VEPO 

-- 

A-15-oa 

03CBA 

-- 

— 

-- 

-- 

121VERD 

-- 

.. 

A-15-0a 

03CBD 

*  - 

-- 

-  - 

-  - 

-- 

-  - 

-  - 

A-15-oa 

03CCB 

-  - 

-- 

-- 

-  - 

-- 

900 

A-15-Oa 

03CCC1 

*  - 

— 

-- 

D 

1 2 1 VERD 

-- 

560 

A-15-oa 

03CCC2 

*- 

-• 

•• 

•• 

1 2 1 VERD 

”  - 

700 

A-15-oa 

03DAA2 

c 

37  8 

04/03/1 R7 3 

70 

0 

1 2 1  VERD 

-- 

1350 

A-is-oa 

03DAB1 

I 

27  8 

05/02/197? 

20 

0 

121VER0 

-- 

-- 

A-l5-0a 

03DAB2 

-• 

-- 

-- 

-- 

-- 

15.5 

600 

A-15-0a 

03D8D 

-  - 

-  - 

-  - 

-- 

1 2 1 VERD 

-  - 

1500 

A-15-oa 

03DDA 1 

20  8 

02/04/1977 

20 

0 

1 2 1 VERD 

-- 

A-15-ua 

0  30D  *  2 

-- 

-- 

— 

.. 

.. 

.  . 

A-15-oa 

03DDC 

-• 

-- 

-- 

-- 

1 2 1 VERD 

560 

A-is-oa 

03DDD 

c 

aoo  r 

1963 

2 

-- 

1 2 1 VERD 

21 .0 

650 

a  - 1 s*o  a 

00  AAA  1 

I 

35  8 

10/10/1959 

20 

D 

1 2 1 VERD 

-- 

A-15-oa 

OaAAAp 

•• 

•• 

-• 

D 

121VERD 

22.0 

750 

A-is-oa 

Oa A  A  A  3 

2  F 

F 

Ofe/U/1977 

0 

1 2 1 VERD 

.  . 

.. 

A-15-0a 

OaAAf) 

300  E 

F 

06/14/1977 

-- 

0 

1 2 1 VERD 

20.0 

650 

A-15-oa 

OaAADl 

I 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-oa 

00AAD2 

— 

-- 

-  - 

-- 

-- 

-- 

-  - 

A-15-0a 

04ADB 

•- 

-  - 

-- 

-- 

-- 

-  - 

-- 

A-is-oa 

OaADC 

24  R 

07/17/1975 

60 

0 

1 2 1 VERD 

.. 

A-15-oa 

OaDAB 

-- 

-- 

-- 

-- 

121VER0 

19.0 

585 

A-15-0a 

OilDAD 

B 

-• 

-- 

-  - 

-  - 

-  - 

-  - 

A-15-0a 

OaDDA 

— 

-- 

-- 

-- 

1 ? 1 VERD 

-- 

-- 

A-15-0a 

OaDDB 

•• 

-- 

-  - 

-- 

1 2 1 VERD 

-  - 

-- 

A-is-oa 

OaDDCl 

A 

.. 

-- 

•  • 

.. 

121VEPD 

.. 

540 

A-15-oa 

OaODCa 

-- 

-- 

-- 

121 VERD 

-- 

A-is-oa 

OaDDDl 

-• 

-- 

-- 

-- 

-- 

-- 

1  200 

A-is-oa 

OaDODp 

-- 

-- 

-• 

1 2 1 VERD 

-- 

-- 

A-is-oa 

07RCC 

-  - 

-- 

D 

1 2 1 VERD 

-  - 

-  - 

A-is-oa 

07CCB 

.  . 

.  . 

.  . 

0 

1 2 1 VERD 

22.0 

900 

A-l s-oa 

09ADD 

I 

I 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-is-oa 

09DAA 1 

•  • 

-- 

-- 

1 2 1 VERD 

-- 

510 

A-is-oa 

09DAA2 

-• 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-oa 

09DA0 1 

— 

-- 

-  - 

0 

1 2 1 VERD 

-- 

-- 

A-is-oa 

09DAD2 

.  . 

.. 

.. 

.. 

.. 

.. 

.. 

A-ts-oa 

09DAD3 

-- 

-- 

-- 

-- 

-- 

A  - 1 5-0  a 

09DAD4 

-- 

-- 

-- 

-- 

1 2 l VERD 

-- 

540 

A-15-oa 

09DDA 

•  - 

-  - 

-  - 

-- 

1 2 1 VERD 

21.0 

690 

A-15-0a 

1  0  ACC 

-- 

-- 

-- 

0 

1 2 1 VERD 

-  - 

A-15-0a 

10BCR1 

.. 

.  . 

.. 

.  . 

1 2 1 VERD 

21  .5 

690 

A-15-oa 

10CAA1 

-- 

0 

1 2 1 VERD 

-- 

-- 

A-15-oa 

10CAA2 

-- 

— 

-- 

-- 

19.5 

900 

A-15-0a 

10CCA1 

-  - 

-- 

-- 

-- 

-- 

-- 

A-15-Oa 

1 OCC  A  2 

-  - 

-- 

-- 

-- 

1 2 1 VERD 

-- 

650 

A-15-0a 

10CDA 

.  . 

•  • 

.  . 

121 VERD 

.. 

660 

A-15-0a 

1 ODC  *  1 

C 

33  8 

08/12/1976 

0 

121VER0 

-- 

700 

A-15-oa 

1 ODC  Ap 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

-- 

A-15-0a 

10DCC1 

— 

-- 

-- 

— 

121VER0 

-- 

-- 

A-i 5-oa 

10DCC2 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-  - 

A-15-0a 

ioddri 

.. 

.. 

.  _ 

.  . 

1 2 1 VERD 

.. 

A-15-oa 

1 0DDR2 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

950 

A-l 5-oa 

1 1RBC1 

-  - 

-- 

-- 

D 

1 2 1 VERD 

-- 

-- 

A-15-0a 

1 1R8C2 

-- 

-- 

•  - 

0 

121VERO 

-  - 

-  - 

A-15-oa 

1 1B8C3 

-- 

— 

-- 

-- 

1 2 1 VERD 

21.0 

1  100 

A-l 5-oa 

1 1RBD1 

I 

.  . 

.  . 

.. 

.  . 

121VER0 

.. 

A-l 5-oa 

1 1RB02 

-- 

-- 

-- 

D 

1 2 1 VERD 

-- 

A-15-0a 

1 1BB03 

-- 

-- 

D 

1 2 1 VERD 

-- 

A-15-oa 

1 IRBDa 

70  R 

11/15/1974 

66 

0 

31 OSUPI 

-- 

-- 

A-15-08 

12AB8 

B 

I 

-- 

-- 

-- 

-- 

1 2 1 VERD 

20.0 

1080 

#-i5-oa 

ISAAC 

13  V 

F 

06/29/1977 

.  - 

D 

121VER0 

21.0 

1200 

A-15-oa 

1  5*CA 

B 

-  - 

>  - 

-  - 

-- 

1 2 1 VERD 

800 

A-l 5-oa 

15RAA 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-oa 

15CAA 

-- 

-- 

-- 

D 

1 2 1 VERD 

21  .5 

1375 

A-l 5-oa 

15DAC 

I 

I 

175  R 

F 

05/16/1977 

-- 

0 

1 2 1 VERD 

21 .0 

1300 

A-15-0a 

15DBA 

.. 

.  . 

1 2 1 VERD 

-  . 

.. 

A-15-0a 

1  7  ABA 

-- 

-- 

-- 

-- 

-- 

A-15-oa 

1  7  AD  A 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-15-0a 

17RBA 

22  8 

06/30/1977 

0 

D 

121VER0 

-- 

-- 

A-15-oa 

1  7R0P 

-  - 

— 

-- 

-- 

-- 

-- 

A-15-oa 

17CCR 

.. 

.. 

D 

1 2 1 VERD 

19.5 

470 

A-15-oa 

18ABR 

I 

-- 

.. 

-  - 

1 2 1 VERD 

-- 

A-15-oa 

18ABC1 

-  - 

-- 

-- 

1 2 1 VERD 

-- 

— 

A-15-oa 

18ABC2 

238  R 

02/27/1970 

135 

121 VERD 

20.5 

500 

A-15-oa 

18B0D 

-  . 

-- 

-- 

-  - 

-- 

-- 

-- 

a-i s-oa 

18DCA 

Table  10. --Records  of  selected 


local  number 

DATE 

COMPLETEO 

METHOD 

CONST¬ 

RUCTED 

FINISH 

CASING 

DIAM¬ 

ETER 

(INCHES) 

OEPTH  TO 
FIRST 
OPENING 
(FEET) 

USE 

OF 

WATER 

DEPTH 

OF  well 

(FEET) 

ALTITUDE 
OF  LAND 
SURFACE 
(FEET) 

WATER 

LEVEL 

(FEET) 

date 

WATER 

LEVEL 

MEASURED 

A-15-04 

1  BOOB  1 

11/01/1970 

X 

8 

28 

H,  I 

152 

3250 

50.00 

T 

08/16/1977 

A-15-04 

18008? 

09/12/197b 

-- 

X 

b 

35 

Hr  I 

201 

3?55 

61.25 

T 

08/16/1977 

A-15-04 

18D0D1 

04/13/1972 

C 

X 

6.82 

63 

H 

200 

3290 

101.00 

SR 

08/02/1977 

A- 1 5-04 

1 8000? 

1 1/17/1972 

-- 

-- 

b.b? 

60 

H 

200 

3290 

105.00 

P 

11/17/1972 

A  - 1 5-04 

1  9  A  A  A 

05/27/1977 

c 

X 

b.b? 

55 

H 

170 

3270 

76.15 

T 

08/02/1977 

A- 1 5-04 

1  9  A  A  0 

08/25/1973 

c 

X 

6.62 

46 

H 

100 

3230 

44.70 

T 

08/02/1977 

A  - 1 5-04 

20BDB 

-- 

-  - 

-- 

10 

-- 

l« 

— 

3280 

98.25 

T 

08/02/1977 

A-15-04 

20CAC 

1  9b  7 

-- 

-- 

8.62 

-- 

H 

160 

3230 

54.65 

T 

08/02/1977 

A  - 1 5-04 

21CBA1 

1  950 

-- 

-- 

— 

-- 

I 

30 

3200 

-- 

— 

A-15-04 

2 1 CB  A? 

07/03/1957 

-- 

X 

b  .  62 

43 

H 

85 

3225 

5«.00 

T 

08/02/1977 

a-15-04 

2?ABa 

07/01/197b 

c 

X 

8 

65 

.  . 

3?2 

3?70 

F 

07/01/1976 

A-15-04 

2?BAB 

07 /29/ 1 97b 

c 

X 

8 

60 

-- 

367 

3240 

F 

07/29/1976 

A-15-04 

22bBa 

1950 

-- 

X 

b 

120 

s 

280 

3?25 

F 

07/27/1977 

A-15-04 

22BCC 

1950 

-- 

-- 

b.b? 

-- 

H 

90 

3?  1  0 

24.70 

T 

07/27/1977 

A-15-04 

330CB 

1954 

— 

X 

8 

285 

T 

510 

3215 

70.00 

R 

1  954 

A-15-04 

330CC 

8 

H 

no 

31  65 

57.00 

S 

Ob/09/1977 

A-15-05 

ObBCD 

02/22/1974 

c 

X 

b.b? 

321 

u 

553 

3700 

779.40 

T 

07/21/1977 

A- 1 5-05 

20ABB 

195b 

c 

X 

8 

-- 

S,H 

500 

3  560 

796.65 

SR 

03/27/1978 

A-15-05 

240CA 

07/  / 1 959 

-- 

p 

6 

150 

P 

398 

3780 

?01  .  1  5 

S 

03/27/1978 

A-15-05 

27CCC 

09/07/1972 

c 

X 

b 

85 

U 

370 

3400 

95.80 

s 

04/19/1 978 

A-15-05 

2800A 

11/25/1971 

c 

p 

10.75 

300 

Hr  I 

375 

3420 

150.00 

R 

1 1/25/1971 

A-15-05 

34CRA 

01/01/1958 

c 

-- 

b 

— 

H 

175 

3*10 

150.00 

P 

1  958 

A-15-05 

35AAC 

1  9b  3 

c 

10 

-- 

H 

210 

3565 

8?.00 

p 

1  963 

A-15-05 

3BAC0 

1 1/15/1972 

c 

X 

b 

76 

H 

295 

3570 

94.10 

S 

04/19/1978 

A-15-05 

35A0B 

01/01/1988 

c 

X 

8 

— 

H 

265 

35fa5 

83.70 

s 

04/19/1978 

A-15-05 

35800 

12/03/1971 

c 

X 

b 

97 

U 

305 

3540 

65.00 

p 

12/03/1971 

A-15-05 

3bABB 

-- 

-- 

-- 

11 

— 

M 

3580 

99.50 

T 

01/24/1978 

A-15-05 

3bACC 

-- 

-- 

-- 

11 

-- 

u 

3540 

71.«0 

T 

01/24/1978 

A-15-05 

3bC  A  A 

-- 

-- 

-- 

b.b? 

— 

HrSr  I 

-- 

3510 

31  .?0 

T 

01/24/1978 

A-15-05 

3bCC6 1 

195b 

c 

X 

b 

130 

H 

170 

3525 

64.10 

s 

02/02/1978 

A-15-05 

3bCC8? 

.. 

-- 

8 

P 

270 

3485 

1«.00 

P 

10/11/1975 

A-15-05 

3bCC83 

-- 

-- 

8 

-- 

P 

160 

3485 

20.00 

P 

10/11/1975 

A-15-05 

3bCCC 

09/02/1977 

c 

X 

b 

66 

U 

2°5 

3460 

F 

02/02/1978 

A-15-05 

3b0BB 

— 

-- 

tl 

-- 

H 

1  ?5 

3520 

36. ?0 

T 

01/24/1978 

nD 

o 

1 

in 

* 

< 

210DC 

08/  / 1 958 

-  - 

p 

10.75 

100 

P 

129 

3«10 

26.00 

P 

07/16/1974 

A  - 1 5-06 

29C  A  A 

02/25/1985 

c 

b.b? 

H,  T,S 

242 

3650 

F 

02/09/1978 

A-15-06 

3 1 C?  A  1 

08/12/1947 

-- 

X 

b 

64 

U 

105 

3515 

49.80 

S 

"2/02/1978 

A  —  1  5  -  Ofe 

31 cba? 

1  984 

-- 

b.75 

— 

H,P 

-- 

3515 

44.10 

SR 

02/09/1978 

A-lb-01 

04C  UNSURV 

1  952 

-- 

4 

-- 

s 

200 

51  bO 

178.20 

s 

06/07/1977 

A-16-02 

1?CA01 

04/30/1 95b 

-  - 

X 

b.b? 

653 

Nr  H 

822 

3920 

744.80 

T 

02/08/1978 

A-16-02 

1 2CA0? 

1  957 

-- 

p 

10 

640 

N,  H 

833 

3921 

790.00 

P 

1  959 

A-16-02 

24AAB 

03/  / 1 97  5 

c 

X 

8 

400 

H 

814 

4100 

709.00 

T 

02/08/1978 

A-16-02 

24ABD 

-- 

-- 

-- 

b 

— 

-- 

-- 

4140 

335.70 

T 

02/08/1978 

A  -  1  b  -  0  3 

0«C06 

— 

-- 

-- 

6 

-- 

U 

— 

3415 

?.?0 

T 

02/09/1978 

A-lb-03 

0800a 

1915 

•• 

c 

60 

— 

u 

3405 

9  .  «  0 

S 

02/0°/1978 

A-lb-03 

15CCB 

0 

-- 

30 

mm 

u 

50 

3345 

11.70 

T 

02/27/1 978 

A-lb-03 

170BC 

1935 

-- 

X 

b 

247 

u 

260 

3370 

0.90 

S 

02/08/1978 

A-lb-03 

20aBa 

07/27/1977 

-- 

X 

8 

86 

u 

150 

338  0 

26.10 

s 

02/08/1978 

A-lb-03 

20D0C 

01/28/1977 

c 

X 

b.b? 

290 

u 

345 

3640 

269.30 

T 

02/08/1 978 

A-lb-03 

21  BBB 

09/29/1975 

•• 

X 

b.b? 

126 

P  r  H 

140 

3400 

40.70 

T 

O2/0°/1 978 

A-lb-03 

21C00 

08/11/1977 

c 

X 

b.b? 

240 

u 

305 

3550 

206.00 

T 

02/27/1978 

A-lb-03 

210CC 

— 

-- 

b.b? 

— 

u 

-- 

3*00 

160.10 

T 

02/27/1978 

A-lb-03 

2?6CC 

04/  / 1 952 

X 

b 

153 

p 

313 

3400 

127.80 

T 

02/00/1978 

A-lb-03 

??oro 

191b 

-- 

X 

10 

1200 

H 

1400 

3430 

15.50 

s 

10/15/1988 

A-lb-03 

27BAD 

“  - 

b.b? 

-- 

u 

-- 

3770 

0.10* 

s 

02/00/1978 

A-lb-03 

27CC0 

08/04/1977 

c 

X 

b.b? 

6b 

M 

147 

3330 

45.50 

T 

02/24/1 978 

A-lb-03 

2  7  0  A  B 

-- 

b 

— 

P 

360 

3*15 

18.00 

S 

02/09/1 97b 

A-lb-03 

28ABQ 

03/11/1974 

c 

X 

b.b? 

190 

P 

275 

3420 

105.50 

s 

02/27/1978 

A-lb-03 

2800b 

1915 

-  - 

X 

b 

50 

P 

300 

33bO 

-  _ 

A-lb-03 

28000 

1920 

X 

7 

75 

P 

360 

3*55 

28.00 

s 

04/  /1977 

A-lb-03 

2° A  A  0 1 

01/01/1978 

r 

X 

b 

280 

M 

345 

5990 

235.30 

T 

02/08/1978 

A-lb-03 

29 A  A  0? 

11/  / 1 97  7 

c 

X 

b 

2b7 

H 

330 

3965 

270.00 

p 

11/  / 1 977 

A-lb-03 

290RC 

05/08/1974 

c 

X 

8.6? 

105 

U 

455 

3940 

144.40 

T 

02/27/1 978 

A-lb-03 

30AB0 

1957 

-- 

-- 

8 

-- 

D 

9?5 

3769 

760.00 

P 

05/  / 1 957 

A-lb-03 

3 1  DC  a 

1981 

“  “ 

X 

10 

1  49 

P 

225 

3°  0  0 

27.00 

S 

10/27/1977 

A-lb-03 

3 1  0C0 

07/01/1977 

c 

X 

b.b? 

51 

u 

160 

3910 

40.50 

T 

02/24/1978 

A-lb-03 

31 DDC1 

10/  /197b 

c 

X 

b 

110 

M 

2?6 

3fl7  0 

9.85 

SP 

1 2/20/1 477 

A-lb-03 

3 1  DOC  ? 

03/13/1978 

c 

X 

6.62 

79 

200 

3890 

35.10 

s 

04/04/1978 

A-lb-03 

33AAC 

-- 

c 

X 

8 

20? 

H 

550 

3410 

155.00 

T 

02/24/1 978 

m 

o 

• 

■£> 

1 

< 

33BBC 

03/07/1972 

c 

F 

b  .  6? 

70 

-- 

2?b 

3B00 

75.00 

P 

03/07/197? 

A-lb-03 

330C0 

11/01/1971 

c 

F 

8.62 

80 

P 

602 

3500 

120.00 

9 

1 1/01/1971 

A-lb-03 

33000 

1959 

-- 

p 

14 

350 

Tr  I 

940 

3460 

1  08 . 00 

P 

12/  /1959 

A  -  1  b  -  0  3 

3  4  A  A  A 

1988 

— 

8 

-- 

H 

100 

3300 

82.00 

P 

01/  / 1 969 

A-lb-03 

3  4  A  A  0 

1920 

X 

b 

50 

P 

300 

3310 

31.00 

P 

04/  / 1  97  7 

A-lb-03 

3«AC01 

1  969 

c 

X 

b 

4? 

H 

150 

3*40 

85.00 

P 

08/30/1969 

A-lb-03 

34AC0? 

1  970 

c 

X 

b.b? 

34 

H 

152 

3741 

100.00 

02/07/1970 

A-lb-03 

34A0C 

1415 

— 

X 

7 

75 

P 

300 

3740 

67.00 

s 

04/  / 1  97  7 

A-lb-03 

3«CC01 

1  920 

— 

-  - 

1b 

130 

P 

12*0 

3430 

138.60 

s 

03/27/1 989 

A-lb-03 

3«CC0? 

04/21 /1972 

-- 

X 

10 

IfaO 

P 

630 

3430 

165.00 

0 

04/21 /I  972 

A-lb-03 

34C0C 

1  920 

-- 

p 

H 

— 

P 

1250 

3430 

? 1 5 . 60 

S 

01 /0*/ 1 964 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

(GALLONS 

PER 

date 

DISCHARGE 

draw¬ 

down 

TYPES 

OF  LUGS 

principal 

TPMPt^ATURE 

SPECIFIC 
LORDUC  r  AuCt 
( UMHhS/Cw 

ni  H£P 

HaTA 

AVAILABLE 

minute) 

measured 

(FEET) 

AVARARlF 

aoutffr 

intc*FES  °C) 

AT  25°  C) 

LUCAL  NOMbFR 

QW  V»'L 

35  B 

11/01/1970 

55 

0 

121VERD 

1  *  •  5 

t>9o 

a-i 5-oa 

laDDRi 

20  R 

0P/1 2/1^76 

130 

n 

1PJVERD 

-- 

-- 

A  -  1  5  “  0  A 

1 BnuR2 

34  R 

04/13/1972 

-- 

0 

1 2 1 VE°D 

470 

A-l5-0« 

1 hdug 1 

-- 

-- 

0 

1?1 VE»D 

-- 

— 

A-ib-oa 

1  8PDT>2 

-  - 

-- 

-- 

1 ? 1 verd 

20.5 

540 

A-15-UA 

1  9  A  A  A 

I 

30  R 

0R/25/ 1973 

1  0 

0 

1 2 1 verd 

A  - 1 5-0 

1  9A  AO 

-• 

-- 

— 

121 VERD 

-- 

-- 

A-I 5-0« 

20BDQ 

-- 

-- 

-- 

l  2 1  V  E  R  0 

-- 

A-15-0A 

20C  AC 

-  - 

-  - 

-- 

1 2 1 VERD 

-  - 

-- 

A  - 1 5  —  0  A 

2  1  Ctl  A  1 

17  R 

07/03/1957 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-i i-oa 

2 1 CB  A  ? 

12  P 

F 

07/01/1976 

0 

1 ? 1 VERD 

.. 

.. 

» - 1 5-0® 

22  A  8  » 

9  R 

F 

07/29/1976 

D 

121 VERD 

-- 

-- 

A-i 5-ua 

22RAR 

3  F 

F 

07/27/1977 

-- 

lPIVERu 

20.5 

1300 

a  - 1 5r  0  a 

22nl1  4 

-- 

-- 

1 ? 1 verd 

1°.0 

510 

A-ib^oa 

22BCC 

I 

•• 

-- 

-  - 

-  - 

IP1VERD 

22.0 

650 

a  - 1 5-0  a 

3  3DC  R 

I 

.. 

-- 

IPIVERd 

650 

a  —  1 5— 0  a 

33DCC 

1  R  R 

12/22/1974 

0 

-- 

1?I VERD 

-- 

-- 

A  —  1 5-05 

06PCO 

-  - 

-- 

-  - 

1?1 VERD 

1P.0 

600 

A  - 1 5  —  05 

20ABR 

I 

50  R 

07/  / 1 95P 

0 

1 ? 1 VERD 

1  Q.o 

675 

A-1 5-05 

pane « 

I 

20  o 

0P/O7/1P7? 

n 

121  verd 

-  - 

-- 

A  - 1 5- 0 5 

27CCC 

-- 

-- 

-- 

O 

1 ? 1 VERD 

.. 

A-1 5-05 

26DD  A 

-  - 

-  - 

-- 

-- 

-- 

A  - 1 5-0  5 

34C.BA 

-- 

-- 

n 

1?1 VERD 

-- 

-- 

A-1 5-05 

35  A  AC 

B 

-  - 

n 

1?1 VERD 

22.0 

750 

A-1 5-05 

35ACO 

I 

-  - 

•• 

-  - 

-- 

1  ?  I V  E  R 1) 

22.5 

650 

A-1 5-05 

35ADB 

.. 

0 

121VERU 

_ 

A  - 1 5-05 

35RD0 

-• 

-- 

-- 

1 ? 1 VERD 

A-1 5-05 

36ABR 

C 

-  - 

-- 

-- 

-- 

1 2 1 VERD 

-- 

A.-1S-05 

36ACC 

— 

-- 

-- 

1 2 1 VERD 

-- 

710 

A  - 1 5-05 

36C  A  A 

-  - 

— 

-- 

— 

1?1 VERD 

20.0 

790 

A  - 1 5-05 

36CCB1 

1 

-- 

-- 

.  - 

IPIVERd 

-- 

A-' 5-05 

36CCR2 

I 

-- 

-- 

-- 

-- 

1P1VER0 

A-15-05 

36CCR3 

1 

-- 

0 

1?1 VERD 

16.0 

b  7  5 

A-1 5-05 

36CCC 

I 

-- 

1 2 1 VERD 

20.5 

95u 

a-15-05 

36DbR 

I 

80  R 

05/27/1975 

49 

0 

31 0SUP1 

470 

A-1 5-08 

PlhOC 

T 

2  P 

F 

0P/09/197R 

-- 

0 

31 OSUPI 

21.0 

600 

A-1 5-06 

29C  A  A 

I 

-- 

0 

1 ? 1 VERD 

A-1 5-06 

3  1  CB  A  1 

B 

-  - 

-  - 

-  - 

-  - 

121VER0 

16.5 

900 

*  - 1 5-06 

31CBA2 

I 

-- 

-- 

-- 

3R 1 MRTN 

-- 

-- 

A-16-01 

0«C  IINSUPV 

430  P 

-- 

67 

r. 

330RDLL 

-  - 

A  - 1 6-0  2 

12CA01 

600  P 

.. 

-• 

.  . 

330PD1.L 

27.0 

650 

A-1 6-0? 

1 2CaD2 

I 

-- 

-- 

120VLCC 

20.5 

380 

A-1 6-02 

2  4  A  A  R 

I 

-  - 

-  - 

-  - 

-  - 

-- 

-  - 

-- 

A-1 5—02 

24A8r> 

-- 

-- 

-- 

-- 

1 2 1 verd 

-- 

— 

A-1 6-03 

06CDB 

B 

-  - 

— 

-- 

— 

-- 

-- 

-- 

A -1 6-03 

OSODA 

.  . 

.. 

.. 

A  - 1 6-0  3 

15CCR 

-- 

-- 

-- 

121 VEPO 

1R.5 

520 

A  - 1 6-03 

1  70bC 

I 

-  - 

-- 

-  - 

n 

1?1VERD 

-  - 

A-1 6-03 

2  0  A  b  A 

14  R 

01/26/1977 

20 

n 

1P1VER0 

-- 

-- 

A  - 1 6-0  3 

20DDC 

•• 

— 

n 

1P1VERD 

19.0 

500 

A-1 6-03 

PIRbR 

I 

14  R 

Ofl/1 1/1977 

22 

0 

1 ? 1 VERD 

.. 

A-16-0T 

21CDD 

-  - 

-  - 

-  - 

-- 

-- 

-- 

-  - 

A  - 1 6-03 

Pincc 

-- 

— 

-- 

D 

1 ? 1 VERD 

-- 

*  - 1 6-03 

22BC  C 

I 

1000  p 

-  - 

17 

-  - 

1 ? 1 VEPO 

-  - 

-  - 

A  - 1 6-03 

220C0 

n 

-  - 

— 

-- 

-- 

1?1VERD 

21.0 

-  - 

A  - 1 6-03 

27BAD 

B 

I 

•  . 

.. 

.. 

0 

1?1 VERD 

20.0 

460 

A-1 6-03 

27CCn 

-- 

-- 

-- 

-- 

1 ? 1 VERD 

-- 

520 

A  - 1 6-03 

27DAR 

1 

-  - 

-- 

-- 

0 

1 ? 1 VEPQ 

-- 

A-1 6-03 

28  ABD 

•  - 

-- 

-- 

-- 

1 ? 1 VERD 

-- 

-- 

A  - 1 6-0  3 

28DUR 

I 

210  M 

04/  / 1 97  7 

20 

•- 

1 ?1 VEPO 

-- 

-  - 

*-1 6-03 

28D0D 

I 

.  . 

.  , 

.  «. 

0 

1  ?  I V  E  R  D 

460 

A-1 6-03 

29AAD1 

I 

-- 

-- 

-- 

D 

I ? 1 verd 

-- 

-- 

A  - 1 6-03 

29AAD2 

•  - 

— 

0 

1?I VERD 

-- 

-- 

A  - 1 6-03 

290BC 

220  P 

1963 

-- 

-- 

mm 

— 

-- 

A-1 6-03 

30  A8D 

B 

i 

500  R 

10/27/1977 

17 

0 

330RDLL 

-- 

-• 

A -1 6-03 

31DCA 

I 

T 

•  • 

•  • 

.. 

0 

1P0VLCC 

.. 

A  - 1 6-03 

3  1 DCD 

-- 

— 

•  - 

-- 

-- 

22.0 

625 

A-1 6-03 

3 1  DOC  1 

I 

cr 

o 

03/13/197R 

15 

0 

1P0VLCC 

-- 

-- 

A-1 6-03 

3 1 DOC2 

-- 

— 

-- 

-  - 

1 ? 1 VERD 

-  - 

-  - 

A  - 1 6-03 

33  A  AC 

-- 

— 

-- 

0 

-- 

-- 

-- 

A-1 6-03 

33BBC 

0 

1 ? 1 VERO 

20.0 

500 

A-1 6-03 

330CD 

I 

850  R 

-- 

252 

D,G 

1 ? 1 verd 

-- 

560 

A-1 6-03 

33DD0 

I 

-  - 

-• 

-  - 

0 

1 21 VERD 

-  - 

-- 

A  - 1 6-0  3 

3aAA  A 

05  M 

04/  / 1 97  7 

4 

-- 

1  PI VERD 

-- 

-- 

A  - 1 6-03 

3a  A  AO 

I 

-- 

-- 

— 

0 

— 

-  - 

-- 

A-1 6  — 0  s 

34AC0 1 

20  B 

02/03/1970 

.. 

0 

•• 

-- 

A  - 1 6-0  3 

34ACD2 

130  M 

04/  / 1 97  7 

14 

-- 

121 VERD 

-  - 

-- 

A  - 1 6-03 

34ADC 

I 

-- 

-  - 

121VER0 

-  - 

-  - 

A  - 1 6-03 

34CCD1 

I 

A 

180  R 

04/21/1972 

1*0 

0 

1 2 1  VERD 

-  - 

-- 

A  - 1 6-03 

34CC02 

I 

I 

?ao  m 

04/  / 1 97  7 

1  1 

-- 

1 2 1  VERD 

25.0 

650 

A-1 6-03 

34CDC 

B 

I 

86 


Table  10. — Records  of  selected 


LOC»l  NUMRfcB 

D  ATF 

chmple r fd 

METHOD 

CtiNST- 

PUCTFl) 

F  TNTSH 

CASING 
uTAM- 
F  1  Fp 

CIMCHE5J 

0 1 p  T H  TO 

K  I P  5  T 
npFNTNG 

f Fpt T ) 

U  5 1 

UP 

WaT  t° 

IjCPTH 

OF  aFLL 
fKFtT) 

ALtlTLlPfc 
OF  l»RO 
Ru»F  ACF 
(PtFIl 

hAIFk 

lfvfl 

(  F  F  F  T  ) 

o»  rF 

W  A  T  t  P 

1  tVEL 

^  F  ASllPfO 

A-lb-03 

34UD8 

Os/  /  1  9  7  7 

c 

A 

b 

hO 

H 

110 

3365 

87.10 

TP 

04/05/1 978 

a-  i  b-o  3 

35ACA 

1  93b 

-- 

-- 

b  •  b  ? 

-- 

M 

*5 

3275 

14.40 

T 

09/01/1977 

A-lb-03 

35  AC  0 1 

1  9*30 

-- 

-- 

-- 

M 

97 

3  2  0  0 

30.00 

p 

1  976 

A-lb-03 

3*ACD? 

1  9b  7 

-- 

-- 

-  - 

H 

IMi 

3240 

34.00 

p 

08/  / 1 9  7  7 

A-lb-03 

55ADC 

1  97b 

r 

-- 

b  •  b  ? 

-- 

u 

-- 

3310 

3°. 70 

T 

09/07/1 977 

A-  1  b-0  3 

35aO01 

1  9bb 

.. 

.. 

-- 

.. 

M 

<?S0 

3340 

-- 

.  - 

A-lb-03 

55ADD2 

-- 

-- 

-- 

b  .  b  ? 

-  - 

M 

-- 

3320 

6  4 . 6  0 

T 

09/07/1 977 

A- 1 b-"3 

35CCA 

Ob/Ub/1 9b  8 

-- 

6 

30 

100 

3300 

35.00 

06/08/1966 

A-lb-03 

35CCC 

Ott/ 1 S/ 1 9bb 

-- 

-- 

b 

bA 

H 

3350 

bO.oo 

06/15/1966 

A-lb-03 

31UA81 

1  9^0 

-- 

-- 

-- 

M 

*7 

3280 

34.00 

Q 

1  475 

A-lb-03 

3SDAB? 

1  9S9 

.. 

X 

b  •  b  ? 

bO 

U 

l?u 

32b0 

F 

1  975 

A  -  1  6  -  0  3 

35DAB3 

05/  /1977 

-- 

-- 

-- 

-- 

T 

<»oo 

32  80 

1°.?5 

<; 

09/01/1977 

A-lb-03 

35l)R01 

-- 

-- 

-- 

u 

<fSO 

52/6 

-- 

A-lb-03 

35!JRi)2 

-- 

-- 

-  - 

I  ,K 

200 

32»0 

-  - 

A-lb-03 

350R0  3 

1  97? 

r 

-- 

b  •  6  ? 

-- 

II 

2n0 

3280 

27.70 

T 

09/07/1977 

A- 1 fe-03 

35f)Co 

1  9F0 

.. 

6 

H,  I 

3275 

F 

1  950 

A-lb-03 

isunc 

-  - 

b  •  b  ? 

M 

39o 

3240 

26.40 

T 

09/07/197? 

A-lb-03 

36C0C 

10/07/1979 

X 

b 

0 

II 

1  dO(| 

3a3R 

420.00 

P 

10/07/1474 

A-lb-03 

3BO»C 

1  974 

r 

X 

b 

?  3 

s 

2AB 

3«?0 

57.00 

c 

03/07/1 975 

A-  1  b-oa 

11CRA 

0?/  /19S9 

c 

p 

6 

15 

M 

50 

465c 

10. ?0 

s 

03/15/1972 

A- 1 b-04 

1  PARC 

.. 

.. 

_  . 

b 

.. 

U 

37  6  0 

.. 

A  -  \  b  -  0  *4 

iPfiAAl 

-- 

-- 

-- 

b 

-- 

H 

-- 

3720 

1 44 . Qo 

s 

05/16/1972 

A-lb-04 

1  2B  A  A  2 

-- 

-- 

6 

-- 

N 

-- 

3730 

-- 

-- 

A  -  1  h  -  0  4 

1  ?B»J 

-- 

b 

-- 

H 

-- 

37  70 

*- 

-- 

A-  1  b-04 

l«CBl) 

04/09/1  9*54 

r 

H 

1  0 

?00 

T 

21  ? 

3640 

K 

06/  /1974 

A- lb-04 

none 

03/ IS/ 1 473 

r 

X 

b  •  b  ? 

b  1 

M 

7  2 

3*40 

30.00 

p 

03/15/1971 

A  -  1  b  -  0  a 

1  5i>nu 

1  903 

c 

b 

-- 

H,S 

1*0 

3")" 

1  A. 00 

R 

10/  / 1 9  5  6 

A-  l  b-04 

pnBRR 

1  9S9 

c 

X 

1  ? 

9  ?  5 

II 

1  0R5 

3730 

1  /7.00 

L 

02/27/1975 

A- 1 b-04 

PI  AAC 

1  9b? 

c 

X 

1  0 

7? 

h,  1 

302 

3540 

10.00 

p 

1  U6J 

A  -  1  b  -  0  q 

P3AC8 

-- 

-- 

d 

-- 

H 

353  = 

37 . 0(1 

R 

1  97  1 

A-  lb-04 

236«C 

Ob/??/ 1  97  3 

X 

8.6? 

?  0 

M 

2U  7 

3590 

4  5 . 0  (I 

R 

Ob/2?/' 477 

A-  1  b-04 

P  3yr  a 

1  95b 

X 

b 

3b 

H 

1  A  (1 

35  4  0 

F 

11/  /145„ 

A- 1 b-04 

Pit  Ad 

0  7/  / t  97  1 

r 

p 

b 

-- 

M 

276 

35S0 

37. Ou 

* 

05/16/1474 

A-  1  b-04 

2  3C  A  C 

1  9S  3 

r. 

b 

-- 

H,  1 

275 

3520 

F‘ 

10/1«/1 458 

A-  1  b-04 

P30«B 

05/0^/ 1 9 70 

r. 

F 

6 

?10 

M 

2?0 

3510 

F 

03/05/197 0 

A  —  1  b  -  0  4 

25Cr6 

03/1P/1 975 

r 

X 

b 

1  ao 

M 

275 

3(140 

2  R  .  0  u 

R 

03/  /I  97  6 

A-  lb-04 

p  fe  l)  A  C 

1  9^? 

c 

1  0 

-- 

T  *  S 

3030 

11.40 

<> 

03/16/1  97,1 

A-  1  b-04 

PAUCC 

01/  /1 959 

r 

X 

d 

6  0 

h  t  S 

2°0 

3  (1  2  0 

F 

n3/2'/1474 

A  -  1 b-04 

?Aunc 

09  /e*7  /  1  973 

c 

X 

6 

1  8? 

H 

30o 

3050 

40.00 

p 

09/27/1973 

A- 1 b-04 

pP'JCC 

10/01/1973 

C 

P 

b  .  b  ? 

60 

P 

3»0 

3*80 

21.40 

S 

03/21 /147a 

A  -  1  b  -  0  4 

33AA6 

04 /  / 1 975 

-- 

5585 

.  _ 

A- 1 b-04 

33AAC 

OM/u?/ 1 974 

c 

X 

b 

1  89 

II 

2A0 

55/n 

125.70 

q 

04/17/1975 

A  -  1  b  -  0  4 

34aRB 

0  4  /  r?  b  /  1  97  7 

p 

P 

b.Sb 

030 

p 

e°0 

35bO 

47.12+ 

n. 

05/23/1 479 

A  -  1  b  -  0  4 

54HCA 

1  9b5 

r 

P 

b 

bO 

M 

*0 

3  7  b  0 

uO  .  00 

p 

03/17/1 974 

A-  1  b-04 

3«8Ch 

OH/0?/ 1 973 

r 

P 

8.6? 

90 

u 

602 

3770 

66.00 

«; 

03/16/1 974 

A- 1 b-04 

3atfCD 

1970 

n 

P 

b 

60 

H 

no 

3  7/40 

40.00 

<; 

03/17/1 474 

A-  l  b-04 

3«BOA 

1  4bU 

c 

P 

b 

-- 

H,  I 

1  3  it 

3»70 

50.00 

R 

03/17/1470 

A-  1  b-04 

3'lnnH 

03/ l^/ 1 975 

c 

X 

b  •  b  ? 

1  b  7 

M 

30u 

37b0 

25.00 

0 

03/15/1475 

A- 1 b-04 

3<iunc 

1971 

r 

X 

b 

35 

h ,  I 

0(» 

3740 

40.Ru 

«; 

03/17/1474 

A- 1 b-04 

3  « A*  n  l) 

197  0 

r 

p 

b 

bO 

H 

1?5 

3779 

56.40 

s 

03/17/1474 

A  -  1  b  -  0  4 

35AA0 

0  9  /  ?  1  / 197? 

c 

X 

b  .  b  ? 

75 

M 

«h 

3(170 

12.00 

o 

04/21 /I  972 

A  -  1  b  -  0  4 

3BBAD 

1  97? 

r 

X 

h 

?bO 

M 

3«0 

3500 

160.00 

R 

03/21/1 97a 

A  -  l  b  -  0  4 

3SbCC 

1  9S7 

r 

X 

6 

0  05 

T 

6^7 

35  0  0 

116.40 

03/16/1470 

A-  l b-04 

35C#B 

1  9b  9 

c 

X 

b 

1  00 

H 

1«0 

3(180 

74.00 

Q 

Ob/17/147a 

A-  lb-04 

35CRC 

197? 

c 

X 

b 

?ao 

M 

25u 

3  0  b  0 

120.00 

R 

03/21/1970 

A  -  1  fc-04 

3SCCA 1 

Ob/?1 /I  97? 

c 

X 

0 

1  3b 

M 

1  Rll 

3(130 

40.50 

«3 

03/17/1470 

A  - 1 b-04 

35CC  A? 

0  9 / 1 F / 1 97? 

r 

X 

b.b? 

PI? 

21« 

3(12" 

100.00 

p 

04/15/1972 

A- 1 b-04 

35CC  A  3 

1  97? 

c 

X 

b 

ISO 

H 

20b 

3(14  5 

110.00 

0 

03/21/1470 

A- 1 b-04 

3BCCO 

1  971 

c 

X 

b 

1  bA 

M 

20  0 

3'130 

112.20 

03/21/1970 

A-lb-04 

3BCHC 

0?/l 3/1 473 

r 

X 

b.b? 

7^5 

M 

R02 

3«35 

120.10 

s 

n5/21/147o 

A- 1 b-04 

3BCH0 

05/?!/ 1 974 

c 

X 

b 

?bb 

14 

i?0 

3a30 

120.00 

R 

03/  / 1  9 7  0 

A-lb-04 

3SOCB 

0?/l?/l47? 

r 

X 

b  .  6  ? 

7b  7 

M 

395 

34b0 

43.15 

06/24/1 4 7  0 

A-lb-Ob 

1  1  ACC 

r 

X 

d 

?o 

H 

868 

4  1  90 

4  8  A  .  0  0 

R 

04/10/1972 

A  -  1  b  -  0  5 

1  1  bCa 

0  7 /  /  1  97  1 

p 

X 

b 

?0 

P 

55u 

4110 

414.00 

S 

0  7  /  /  1  9  7  1 

A-  lb-05 

1  1  CPA 

05/  / 1  9 7  ? 

p 

X 

b 

3?b 

M 

5P2 

41  1  0 

“05.00 

R 

03/  /  1  4  7  2 

A-  lb-05 

1  3aRa 

1  ? 

.. 

U 

012 

4  1  40 

170.40 

S 

04/18/1974 

A-lb-05 

1  3bRQ 

04/  /197? 

H 

X 

1  0 

1? 

P 

bOO 

4205 

'460.00 

D 

04/  /I  972 

A  -  1  b  -  0  5 

1  bb^c 

1  973 

P 

X 

b 

39 

P 

606 

4  140 

40° . 00 

s 

02/22/ 1 97  ? 

A-lb-05 

1  3Cra 

1  973 

P 

X 

b 

?o 

T 

595 

41  00 

37°. O0 

<; 

03/06/1973 

A-lb-05 

1  3uRD 

07/  / 1 9b8 

D 

X 

b 

?o 

T 

502 

4095 

357.00 

R 

07/0 8/1469 

A-lb-05 

1  3PCA 

-- 

b 

P 

R56 

4040 

3  0  0 . 0  0 

R 

06/23/1972 

A-lb-05 

1'IaCa 

c 

-- 

H 

i»65 

4150 

44O . 00 

P 

1  973 

A-lb-05 

1  4f)A[) 

05 /  /197? 

p 

X 

b 

1  60 

M 

5"0 

4  0  8  5 

382.20 

<; 

06 /06/ 1 97  0 

A-lb-05 

1  ilOP  A 

05/  / 1 9  S? 

c 

H 

H 

51  1 

4125 

415. Ou 

R 

04/07/1973 

A-lb-05 

1  'IllPA 

1  90b 

c 

X 

b 

1  bO 

H 

480 

40<J0 

3b  7 , 0  0 

<6 

0  5/  /  1  9  7  0 

A-lb-05 

1  uono 

1  cf/  /  1  973 

p 

p 

b 

4  4  A 

P 

5*2 

4095 

382.50 

s 

06/0°/ 1 974 

A-lb-05 

pA  AP  D 

1  9S5 

c 

6 

-- 

M 

3«5 

4080 

300.00 

R 

1  955 

A-lb-05 

P'lACl) 

1  9b  3 

c 

X 

b 

4  ()0 

P 

46U 

4000 

2/8.65 

S 

07/12/1 972 

A-lb-05 

56C  A  [) 

0?/  / 1 9b  0 

r 

X 

b 

1  1 

s 

lRo 

3750 

50. ou 

R 

02/02/1960 

x 1 
0 

-X 

1 

<r 

0«CCC 

1  950 

r 

X 

6 

?a 

H 

b?0 

A?eiO 

4u0.no 

R 

1  950 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

other 

(GALLONS 

DATE 

DRAW¬ 

TYPFS 

CONDUCTANCE 

DATA 

per 

DISCHARGE 

DOWN 

OF  LOGS 

PRINCIPAL 

temperature 

(UMHOS/CM 

available 

MINUTE) 

MEASURED 

(FEET) 

AVAILABLE 

AQUIFER 

(DEGREES °C) 

AT  25°  C) 

LOCAL  NUMBER 

QW  WL 

-- 

-- 

0 

121VER0 

21.0 

1150 

A  - 1 6-03 

3A0DB 

-« 

-  - 

-  - 

-  - 

-  - 

-- 

A  - 1 6-0  3 

35ACA 

-• 

-- 

-- 

-- 

121VERD 

-- 

-- 

A  - 1 6-03 

35ACD1 

-- 

-- 

-- 

-- 

1 ? 1 VERD 

-- 

-- 

A-16-03 

35ACD2 

-« 

— 

-  - 

-  - 

121VERD 

21.0 

540 

A-16-03 

35ADC 

.. 

.  . 

.  . 

.. 

121 VERD 

.  . 

A-16-03 

35ADD1 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-16-03 

35AD02 

-  - 

— 

-- 

0 

-- 

-  - 

-- 

A-16-03 

35CCA 

-- 

-- 

0 

-- 

•  • 

-- 

A-16-03 

35CCC 

"  * 

*  “ 

-  - 

-- 

121VER0 

-• 

-  - 

A-16-03 

35QAB 1 

-- 

-- 

•• 

1 2 1 VERD 

-• 

.. 

a-16-03 

35DABB 

I 

30  V 

09/01/1977 

-- 

— 

121 VERD 

20.5 

500 

A-16-03 

35DAB3 

I 

-- 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-16-03 

35QBD1 

-  - 

•  - 

-  - 

-  - 

1 2 1 VERD 

-  - 

-  - 

A-16-03 

35DB02 

-  - 

-  - 

-  - 

•• 

1 2 1 VERD 

-  - 

-- 

A-16-03 

35DBD3 

-  . 

-- 

.. 

.. 

1 2 1 VERD 

.  . 

.. 

A-16-03 

35QCD 

I 

-  - 

•  • 

-- 

-- 

1 2 1 VERD 

-  - 

-  - 

A-16-03 

3500C 

B 

I 

150  B 

10/07/1979 

-- 

0 

1 2 1 VERD 

-- 

-- 

A-16-03 

36CDC 

40  B 

12/09/1974 

160 

0 

1 2 1 VERD 

-- 

-- 

A-16-03 

36DAC 

I 

75  R 

05/16/1972 

7 

0 

111 alvm 

-  - 

-  - 

A-16-0a 

1 1CBA 

-- 

.. 

.. 

.. 

.. 

.. 

A  - 1 6-0 A 

1  2  ABC 

-- 

— 

-- 

-- 

310SUPI 

•  • 

-- 

A-16-0A 

12BAA1 

B 

-• 

— 

— 

-- 

-- 

— 

-- 

A-16-00 

12BAA2 

•  • 

— 

-  - 

-- 

-  - 

-  - 

-- 

A  - 1 6-0 A 

12BAD 

32  R 

F 

09/25/1971 

-  - 

-- 

310SUPI 

20.0 

500 

A- 1 6-0 A 

1ACBD 

B 

•  • 

.  . 

.  . 

0 

mm 

.  . 

.  . 

A  - 1 6-0 A 

15DDC 

75 

10/  / 1958 

-- 

-- 

310SUPI 

21.0 

547 

A  - 1 6-0 A 

15DD0 

B 

-  - 

-- 

-- 

G  t  J  r  N  r  U 

121 VERD 

-- 

-- 

A  - 1 6*  0  A 

20BBB 

I 

70  R 

1962 

0 

0 

310SUPI 

-- 

-- 

A-16-0A 

2 1  A  AC 

-- 

-- 

-• 

-- 

-  - 

-  - 

A  - 1 6-0 A 

23ACB 

•  - 

.. 

.. 

0 

121VER0 

.. 

.  . 

A  - 1 6-0 A 

23BBC 

50 

11/  / 1  958 

-- 

0 

310SUPI 

-- 

411 

A-16-0A 

23BCA 

B 

35 

05/16/1974 

95 

0 

1 2 1 VERD 

17.0 

500 

A-16-0A 

23CAB 

A 

50  R 

10/14/1958 

-- 

-- 

310SUPI 

20.5 

556 

A-16-0A 

23C  AC 

B 

20  R 

F 

05/05/1970 

-  - 

D 

1 2 1 VERD 

17.0 

530 

A  - 1 6-0 A 

23DBB 

A 

25  B 

03/12/1975 

247 

.. 

.. 

.. 

.. 

A-16-0A 

25CCB 

50  R 

05/16/1974 

-- 

-- 

-- 

17.0 

527 

A-16-0A 

260AC 

B 

70  R 

F 

05/21/1974 

-- 

0 

310SUPI 

22.0 

558 

A  - 1 6-0 A 

26DCC 

B 

-  - 

-- 

-- 

0 

-- 

17.0 

580 

A-16-0A 

26QDC 

A 

37  R 

04/15/1974 

209 

0 

121VERD 

22.0 

480 

A-16-0A 

27DCC 

I 

.. 

-- 

.  . 

.. 

.. 

.  - 

.. 

A-16-0A 

33AAB 

-- 

-- 

-- 

0 

1 2 1 VERD 

-- 

-- 

A-16-0A 

33AAC 

40  M 

05/17/1977 

121 

0 

1 2 1 VERD 

22.0 

720 

A-16-0A 

3AABB 

C 

-- 

-- 

-- 

0 

1 1 1 ALVM 

-- 

500 

A  - 1 6-0 A 

3ABCA 

A 

-- 

-- 

-- 

0 

1 2 1 VERD 

18.0 

600 

A  - 1 6-0 A 

3ABCB 

A 

•  - 

.. 

.. 

0 

111 ALVM 

.  . 

550 

A  - 1 6-0 A 

3ABCD 

A 

-• 

-- 

-- 

-- 

-- 

18.0 

550 

A-1&-0A 

3ABDA 

A 

15  B 

03/15/1975 

-- 

D 

1 2 1 VERD 

-- 

-- 

A  - 1 6 -0  A 

3ABDB 

-  - 

-- 

-- 

D 

1 2 1 VERD 

18.0 

490 

A-16-0A 

3ABDC 

A 

-- 

-- 

-- 

-- 

1 2 1 VERD 

-- 

560 

A  - 1 6-0  A 

3ABDD 

A 

-  . 

-- 

.  . 

0 

1 2 1 VERD 

•  • 

A  - 1 6-0 A 

35AAD 

-- 

-- 

-- 

-- 

1 2 1 VERD 

21.0 

700 

A-16-0A 

35BAD 

A 

-- 

-- 

-- 

0 

1 2 1 VERD 

20.0 

1010 

A-16-0A 

35BCC 

A 

•- 

-- 

-• 

-- 

121 VERD 

22.0 

900 

A-16-0A 

35CAB 

A 

-- 

— 

-- 

-- 

1 2 1 VERD 

-- 

-- 

A-16-0A 

35CBC 

.. 

.. 

.  . 

D 

1 2 1 VERD 

18.0 

980 

A  - 1 6-0 A 

35CCA1 

A 

-- 

-- 

-  - 

D 

1 2 1 VERD 

-- 

-- 

A- 1 6-0 A 

35CCA2 

•  - 

-- 

-- 

-- 

1 2 1 VERD 

-- 

— 

A-16-0A 

35CC  A  3 

-  - 

-  - 

-  - 

-  - 

1 2 1 VERD 

20.0 

950 

A  - 1 6-0 A 

35CCD 

B 

-- 

— 

-- 

n 

121VEPD 

17.0 

890 

A-16-0A 

35C0C 

A 

mm 

•• 

.  • 

.. 

1 21 VERD 

.  . 

.. 

A  - 1 6-0 A 

35C0D 

-• 

-- 

-- 

0 

1 2 1 VERD 

-- 

-- 

A  - 1 6-0 A 

350CB 

B 

50  R 

04/10/1972 

-  - 

0 

330RDLL 

18.5 

300 

A-16-0S 

1  1ACC 

B 

69  R 

07/  / 1 97 1 

8 

-- 

310SUPI 

-- 

-- 

A-16-03 

1  1BCA 

12  R 

05/  / 1 972 

-- 

-- 

310SUPI 

-  - 

-• 

A-16-03 

1 1CBA 

mm 

.. 

•• 

310SUPI 

.. 

.. 

A- 1 6-05 

13ADA 

150  R 

04/  / 1 97  2 

-- 

0 

310SUPI 

-- 

-- 

A  - 1 6-05 

13BBD 

I 

95  R 

-- 

-- 

-- 

310SUPI 

-- 

-- 

A-l 6-05 

13BDC 

I 

-  - 

— 

-- 

-- 

310SUPI 

-- 

-- 

A-16-05 

13CBA 

-- 

-- 

-- 

— 

310SUPI 

— 

•• 

A-l 6-05 

13DB0 

70  R 

08/23/1972 

.  . 

.. 

310SUPI 

.. 

A-16-05 

13DDA 

-- 

-- 

-• 

-- 

310SUPI 

-- 

-- 

A-16-05 

1  A  AC  A 

15  V 

09/08/1977 

7 

JfN,U 

310SUPI 

20.0 

290 

A-16-05 

1  AQAD 

I 

C 

•  • 

-- 

-- 

-- 

310SUPI 

19.0 

350 

A-16-05 

1  ADB  A 

B 

11  R 

05/  / 1 97  0 

-- 

-- 

31 OSUPI 

•• 

•- 

A-lb-05 

1  ADD  A 

59  U 

08/09/1974 

0 

0 

31 0SUPI 

20.5 

260 

A-16-05 

1ADDD 

A 

-  - 

-- 

-  - 

-  - 

31 OSUPI 

-  - 

-- 

A-16-05 

24ABD 

30  F 

01/16/1967 

50 

-- 

310SUPI 

-- 

-- 

A-16-05 

2AAC0 

I 

3  R 

02/02/1960 

-  - 

0 

310SUPI 

-  - 

-  - 

A-16-05 

36CAD 

-- 

-- 

-- 

-- 

31 OSUPI 

16.5 

-- 

A-l 6-06 

08CCC 

B 
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Table  '10.  —  Records  of  selected 


local  number 

DATE 

COMPLETED 

method 

CUNST- 

RUCTEO 

FINISH 

CASINO 

DIAM¬ 

ETER 

(INCHES) 

DEPTH  TO 
FIRST 
OPENING 
(FEET) 

USE 

UF 

watep 

DEPTH 

OF  WELL 
(FEET) 

ALTITUDE 
OF  LAND 
SURFACE 
(FEET) 

WATER 

LEVFL 

(FEET) 

date 

WATER 

LEVEL 

MEASURED 

A-16-06 

08CCD 

1963 

c 

X 

s 

975 

P 

625 

9265 

995.90 

s 

01/16/1967 

A-16-06 

obcda 

10/  / 1 950 

c 

X 

8 

9 

H 

695 

9300 

989.00 

p 

10/20/1950 

A-16-06 

0BCDC 

1952 

c 

X 

8 

lb 

Hpl 

585 

9290 

953.00 

p 

09/10/1979 

A-16-06 

0<»CCA 

01/  / 1 972 

c 

p 

10 

590 

P 

800 

9390 

560.00 

R 

01/06/1972 

A-16-06 

1  7  ABB 

12/26/1972 

c 

p 

8 

996 

H 

750 

9280 

528.00 

P 

12/26/1972 

A  - 1 6-06 

1  7B  AB 

1953 

c 

X 

6 

12 

H 

520 

9220 

930.00 

P 

09/10/1979 

A- 1 6-06 

1  7C  A  A 

1959 

c 

X 

8 

20 

H 

625 

9220 

900.00 

P 

05/23/1979 

A - 1 6  - 06 

1  7CB  A 

08/  / 1 972 

o 

X 

8 

SI" 

H 

580 

9165 

909.00 

S 

08/  / 1 972 

A  - 1 6-06 

1 7CB8 ! 

1950 

c 

X 

8 

90 

(1 

530 

9170 

917.90 

T 

09/26/1979 

A- 1 6-06 

1  7C802 

1960 

c 

8 

— 

H 

500 

9160 

389.1  0 

5 

12/19/1960 

A- l 6-06 

17CB0 

10/07/1973 

p 

X 

8 

993 

M 

550 

9170 

919.00 

S 

11/01/1973 

A- 1 6-06 

180BC 

-- 

c 

-- 

8 

-- 

P 

500 

9190 

375.00 

P 

08/23/1972 

A-16-0b 

18C0B 

-- 

c 

-- 

8 

mm 

p 

921 

9075 

359.71 

? 

12/19/1960 

A  - 1 6-06 

1 8D0D 

08/07/1967 

p 

F 

5 

993 

H 

523 

9175 

910.00 

P 

06/07/1967 

A  - 1 6-06 

1  obab 

1965 

c 

p 

6 

— 

H 

580 

90b0 

980.00 

P 

1  965 

A-l 6-06 

1 90BC 

195b 

c 

X 

6 

mm 

H 

980 

9010 

329.00 

5 

11/  / 1 972 

A-16-06 

1O0CC 

197  1 

c 

X 

6 

20 

M 

350 

9000 

288.10 

s 

05/09/1972 

A  - 1 6-06 

10BC0 

1961 

c 

X 

8 

15 

P 

360 

9090 

300.20 

S 

01/16/1967 

A-16-06 

1RC0C 

05/  / 1 97  0 

p 

X 

b 

19 

S 

390 

9100 

322.00 

P 

05/  / 1 97  0 

A  - 1 6-08 

1  0ABC 

09/08/1977 

— 

P 

6. 6? 

7 

•• 

59 

7970 

6.69 

s 

09/03/ 1 978 

A- 1 6-09 

10CCC1 

12/10/1976 

mm 

P 

12 

25 

H 

«7 

7895 

30.00 

p 

12/10/1976 

A-16-09 

10CCC2 

-- 

mm 

-- 

7.50 

— 

-- 

mm 

7895 

— 

— 

A  - 1 6 -09 

28CBA 

1999 

— 

-- 

8 

mm 

P 

125 

7997 

91.97 

s 

09/22/1966 

A-16-09 

28C8C 

07/  / 1 96 1 

c 

-- 

8 

38 

P 

97 

7995 

39.99 

s 

09/22/1 966 

A- 1 7-0 1 

1 3C  UNSURV 

1951 

c 

-- 

b.b? 

-- 

u 

200 

9300 

— 

A - 1 7 -0 1 

1 5C  UNSURV 

07/  / 1 97 1 

mm 

p 

6.62 

922 

s 

530 

9590 

930.00 

p 

07/  / 1 97 1 

A  - 1 7 -0 1 

3 1 B  UNSURV 

09/30/1973 

c 

p 

6.62 

335 

c 

935 

5055 

395.00 

p 

10/10/1973 

A-17-03 

33B0A 

12/09/1973 

— 

— 

6.62 

215 

H 

290 

3590 

195.00 

R 

12/09/1973 

A-17-03 

33BDCI 

— 

— 

-- 

8.62 

— 

H 

mm 

3975 

58.90 

T 

03/23/1978 

A  - 1 7-0  3 

33BDC  2 

07/  / 1 97  7 

-- 

-  - 

6.62 

-- 

H 

130 

3975 

66 .60 

S 

03/16/1978 

ro 

o 

1 

r- 

l 

•< 

35aCC 

c 

6 

S 

950 

3790 

900.00 

P 

05/01/1959 

A  - 1 7 -09 

03AAC1 

Ob/  / 1 969 

c 

X 

mm 

U 

390 

9980 

mm 

— 

A  - 1 7-09 

07AAC2 

01/  / 1 969 

H 

X 

7 

827 

U 

1292 

9980 

mm 

-- 

A  - 1 7 -0  9 

09BB01 

06/01/1969 

c 

X 

10 

1  09 

U 

1299 

99  15 

— 

o 

• 

r» 

i 

0«BB02 

05/  / 1 969 

c 

p 

12 

1713 

M 

1  958 

9915 

-- 

mm 

A- 1 7 -09 

OABCa 

11/  / 1 96 1 

-m 

.. 

-• 

mm 

II 

1718 

9910 

mm 

mm 

A- 1 7-09 

05C*A 

10/  / 1 969 

mm 

X 

10 

108 

u 

1663 

9365 

733.00 

s 

03/19/1979 

A- 1 7-09 

07DA0 

— 

-- 

-- 

-- 

-- 

II 

360 

9235 

-- 

-m 

A- 1 7-09 

lBcnc 

C 

-- 

b 

mm 

S,H 

505 

9070 

966.20 

T 

09/03/1978 

A- 1 7 -0  9 

25B  A  A 

1 1 /  / 1 969 

p 

p 

6 

506 

H 

596 

9060 

992.00 

S 

03/19/1979 

A- 1 7-05 

01DBA 

1957 

c 

12 

•  • 

U 

600 

9995 

972.60 

s 

10/10/1973 

A  - 1 7-05 

01DBC1 

1957 

c 

-- 

8 

•- 

U 

bO0 

9960 

-- 

mm 

A  - 1 7-05 

01DBC2 

09/25/1971 

c 

p 

6.62 

590 

H 

690 

9970 

560.20 

s 

03/13/1979 

A-17-05 

01DCO 

09/  / 1 970 

c 

p 

6.62 

530 

H 

610 

9995 

530.00 

p 

09/10/1970 

A-17-05 

03DBC 

1951 

c 

X 

8 

207 

U 

895 

9620 

796.00 

p 

07/  / 1 966 

A-17-05 

05BDC 

05/22/1976 

c 

p 

12.75 

969 

I 

1209 

9650 

917.00 

p 

05/22/1976 

A-17-05 

08BCB 

05/  / 1 969 

H 

X 

7 

1060 

U 

1195 

9930 

723.00 

s 

03/07/1975 

A-17-05 

1  0C  *8 

1951 

c 

X 

8 

700 

II 

719 

9980 

653.00 

l 

02/26/1975 

A-17-05 

1  Out  A 

1959 

c 

-- 

8 

mm 

U 

710 

9990 

575.1 0 

s 

12/15/1960 

A-17-05 

11CCC 

08/28/1975 

c 

p 

10 

600 

P 

791 

9360 

535.00 

T 

09/2«/1975 

A-17-05 

11CDB 

1962 

c 

.  - 

8 

.. 

P 

735 

9915 

568.90 

s 

09/22/1975 

A-17-05 

11DCC1 

07/  /199b 

mm 

-- 

-- 

-- 

11 

268 

9390 

-- 

— 

A-17-05 

110CC2 

mm 

mm 

-- 

8 

— 

II 

177 

9390 

129.90 

T 

02/08/197 9 

A-17-05 

1 1000 

1999 

c 

-- 

8 

— 

H 

528 

99  10 

978.30 

S 

03/13/197 9 

A-17-05 

12BB0 

1961 

c 

p 

b 

590 

P 

7*5 

9S90 

669.00 

P 

08/09/1968 

A-17-05 

12CC0 

•  - 

b 

•  _ 

P 

526 

9395 

366.90 

s 

05/08/1979 

A-17-05 

120CC 

1  998 

c 

p 

8 

500 

P 

615 

9910 

970.50 

s 

09/18/1979 

A-17-05 

1  3A80 

1969 

c 

X 

8 

500 

P 

595 

9910 

959.50 

s 

09/18/1979 

A-17-05 

1  9ABD 

1  951 

c 

p 

8 

-- 

P 

700 

9360 

979.80 

s 

09/18/1979 

A-17-05 

1  OBCD 

1973 

c 

p 

b 

978 

H 

538 

9320 

951.60 

s 

03/13/1979 

A-17-05 

15AAB 

1999 

c 

X 

8 

3 

P 

700 

9375 

997.30 

s 

09/22/ 1 975 

A-17-05 

1  5ABD 

-- 

c 

p 

8 

572 

U 

605 

9385 

500.09 

T 

10/29/1973 

A-17-05 

15A0C 

— 

mm 

-- 

•» 

-- 

u 

750 

9390 

mm 

•  _ 

A-17-05 

16CA0 

05/  / 1 97 1 

c 

X 

6 

858 

(1 

1015 

9910 

600.00 

P 

06/  / 1 97 1 

A-17-05 

1  0  A  A  A 

01/  / 1 97  3 

p 

X 

8 

25 

P 

697 

9090 

999.50 

s 

02/27/197 9 

A-17-05 

1  9  ABD 

1972 

p 

X 

8 

18 

u 

628 

9095 

907.20 

L 

02/27/1975 

A-17-05 

29  AO  A 

02/15/1960 

c 

p 

7 

75 

u 

135 

9130 

59.00 

P 

02/15/1960 

A-17-05 

2«CCC 

-- 

— 

p 

b 

220 

11 

290 

9030 

193.50 

S 

09/10/1 979 

A-17-05 

2«CCD 

-- 

mm 

-  - 

mm 

-• 

H 

mm 

9030 

.  - 

mm 

A-17-05 

29C0C 

1955 

c 

-- 

b 

mm 

H,S 

990 

9050 

too. 00 

P 

05/21/1957 

A-17-05 

2«C001 

1970 

c 

.  . 

b 

mm 

H 

125 

9030 

•  • 

A-17-05 

25AAA 

1955 

X 

8 

70 

P 

750 

9900 

596.20 

T 

01/13/1967 

A-17-05 

25BBB 

-- 

-- 

-- 

— 

H 

-- 

99  30 

-- 

A-17-05 

25BB0 

1951 

c 

X 

8 

90 

U 

289 

9075 

209.60 

S 

01/16/1967 

A-17-05 

25BDB 

-- 

-- 

-- 

b 

-- 

H  2  I 

350 

9020 

110.00 

S 

09/23/1979 

A-17-05 

26ACC 

.. 

.. 

X 

b 

30 

H 

300 

9010 

60.00 

s 

05/09/1972 

A-17-05 

26BAB1 

10/  / 1 97 1 

c 

X 

6 

10 

H 

150 

9000 

68.50 

s 

09/17/1979 

A-17-05 

26BA02 

1972 

c 

X 

b 

10 

H 

97 

9000 

56.00 

p 

1  972 

A-17-05 

268AB3 

1972 

c 

X 

b 

10 

-- 

125 

3980 

— 

A-17-05 

260  AC  1 

1972 

c 

X 

b 

10 

U 

113 

3990 

98.00 

p 

1  972 

wells  in  the  upper  Verde  River  area — Continued 
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DISCHARGE  SPFCTETC  niHER 


(gallons 

OATF 

DRAW¬ 

1  YPES 

UPNOurT  ANrt 

hata 

PER 

DISCHARGE 

DOWN 

UE  LOGS 

PRINCIPAL 

IFMPtRATUPE 

fUMHOS/CM 

A  V  A  1 1  ARLp 

MINUTE! 

measured 

(EtET) 

available 

ADUTEER 

(DEGREES  °r ) 

AT  25°  C) 

I.UCAL  Number 

liW  U,L 

20  R 

01/16/1967 

115 

n 

A1 OSUPI 

-- 

A  -  1  b  —  U  A 

dbcld 

ti 

20 

10/20/1950 

0 

n 

31 OSUP I 

-- 

-- 

A  —  1 b-Ub 

De*ro« 

-- 

310SUPI 

16.0 

46o 

A  —  1 b-OA 

OttCDC 

A 

-- 

-- 

-- 

-- 

31 0SU°I 

-- 

-- 

A  —  1 b-OA 

09CC  A 

I 

•• 

-  - 

-  “ 

n 

31 OSUPI 

-  “ 

-- 

A  - 1 b-UA 

1  7  ABD 

-- 

-- 

.. 

31 OSUPI 

17. R 

4^0 

A-1  fe-llA 

1  7RAP 

A 

-- 

-- 

-- 

31 OSUPI 

-- 

A  -  1  b  -  0  A 

1  7  C  A  A 

1  1  R 

08/  / 1 97  2 

-- 

-- 

3 1  0  SUP I 

-- 

-- 

«-1 h-UA 

1  7  C  B  A 

-- 

-- 

3 1  OSUP I 

-- 

-- 

A  -  1  b  -  0  A 

17CIJB1 

A 

-  - 

-  - 

-- 

-- 

31 0SUp I 

20 . 0 

450 

A  - 1  b  -  U  A 

1  7CBPE 

A 

14 

1  1 /01/1973 

.. 

0 

31 OSUPI 

19. R 

200 

A  - 1 b-OA 

1  7CHD 

B 

225  R 

08/23/1972 

18 

-- 

31 OSUPI 

17.5 

30o 

A-1 b-OA 

1  bpsc 

I 

feO  R 

12/14/1960 

0 

-- 

31 OSUPI 

-- 

-- 

A-1 b-OA 

1  ecus 

1 

12  R 

08/07 / 1 9fc7 

— 

-- 

31 OSUPI 

-- 

-- 

A  —  1 b- 0  A 

1  anon 

-- 

-- 

31 OSUPI 

A-1 6-OA 

1  RR  A  n 

.  . 

.  - 

.  . 

3 1 OSUP 1 

18.5 

2«  0 

A-1 b-OA 

!  9RBC 

A 

-- 

-  - 

-- 

310SUPI 

-- 

A-1 b-OA 

1  RPC  C 

17 

01/16/1967 

-  - 

310SUPI 

-- 

A-1b-06 

1  RRCD 

I 

20 

05/  / 1 97  0 

31 OSUPI 

-- 

-- 

A-1 b-OA 

19CuC 

-- 

-- 

0 

120VLCC 

— 

-- 

A  —  1  b  -  0  S 

10ABC 

8  R 

12/10/1976 

1  5 

0 

1 POVLCC 

-- 

-  - 

A-1 b-OS 

10CCC1 

-- 

-- 

-- 

A-1 b-OR 

10CCC2 

-  - 

-- 

-  - 

-- 

-  - 

»— lb— OP 

?8CBA 

25  R 

09/22/1966 

3 

r> 

1P0VLCC 

-- 

A-1 b-OP 

?8CbC 

8 

-  - 

-  - 

-  - 

-- 

-- 

— 

A-1 7-01 

15C  IJNSURv 

15  R 

07/  / 1 9  7 1 

.. 

n 

30 1 MrTN 

A-1 7-01 

15C  UNSUPV 

8  R 

09/30/1973 

0 

0 

30 1  Mr  TN 

17.5 

/  0  0 

A -17-01 

SIR  MnSuRV 

B 

-- 

-- 

n 

1 ? 1 VERU 

-- 

A-1  7  -  0  "A 

S3RDA 

— 

-- 

-- 

-- 

1P1 VERD 

A-1 7-03 

33RDC 1 

•- 

-  - 

-  - 

1 ? 1 V£RD 

-  - 

51  0 

A-1 7-03 

33bUC2 

.  . 

.  . 

.  . 

.. 

.  _ 

.  - 

.. 

»  —  1  7  —  0  7 

S3«CC 

-- 

-- 

-- 

-- 

1P1VERD 

-- 

-- 

A-1 7-08 

03 AAC 1 

— 

D 

1?1 VERD 

-- 

-- 

A-1 7-08 

03AACE 

-  - 

-- 

-- 

1?1 VERU 

-- 

A-1 7-08 

OpRaDl 

-  - 

-- 

-- 

Jr  I 

««* 

-- 

A-1 7-08 

OaRbD^ 

.  _ 

.. 

(5 

1 2 1 VERD 

.. 

.  - 

A-1 7-08 

0  8RC  A 

-  - 

-- 

-- 

Ir  J 

330RuLL 

A-1 7-08 

OBCA  A 

-• 

-- 

-  - 

-- 

A-1 7-08 

0  7  D  A  D 

-- 

-- 

-- 

-- 

31 OSUPI 

-- 

900 

A-1 7-08 

15CDC 

I 

50  R 

03/19/1974 

37 

“  - 

31 OSUPI 

-- 

A-1 7-08 

?5RAA 

.. 

.. 

.. 

3 1 OSUP I 

A-1 7-OS 

0  1  Db  A 

-  - 

-- 

-- 

31 OSUP I 

11.0 

a  6  0 

A-1 7-OS 

01DBC1 

A 

-  - 

-- 

-- 

D 

31 OSUPI 

20.0 

600 

A-1 7-OS 

0  ir>bC2 

ti 

22 

09/10/1970 

-- 

0 

31 OSUPI 

1°.0 

760 

A-1 7-os 

01DCD 

A 

11  R 

07/  / 1 976 

-- 

-- 

3 1 OSUP 1 

16.5 

526 

A-1 7-OS 

0  3DBC 

b 

.  . 

.. 

G 

38 1 MRTN 

18.0 

475 

A-1 7-US 

OSRDC 

-- 

G 

381 MRTN 

A-1 7-OS 

08rCq 

12 

-- 

-- 

Cf  JrH 

330RULL 

A  - 1  7  -  0  5 

1  OCAR 

B 

-  - 

-- 

31 OSUPI 

18.0 

6  04 

A-1 7-OS 

loDCA 

B 

1078  n 

09/24/1975 

21 

0 

330RDLL 

19.0 

t>00 

A  - 1  7-OS 

1  1CCC 

50  C 

09/22/1975 

1 

0 

3 1 OSUP I 

-- 

476 

A-1 7-OS 

1  1CUR 

I 

-  - 

•  - 

-- 

G 

3 1 OSUp I 

-  - 

-- 

A-1 7-05 

1 1 DCC  1 

-- 

-- 

-- 

31 OSUP I 

-- 

A-1 7-OS 

1 incC2 

T 

-  - 

-  - 

-  - 

-  - 

31 OSUPI 

18.0 

320 

A  - 1  7  -  0  S 

1  inon 

9 

26  R 

08/09/ 1 9b8 

-- 

-  - 

3 1 OSUP I 

-  “ 

-  - 

A-1 7-os 

1  P“BD 

I 

•  - 

.. 

.. 

.  - 

31 OSUPI 

... 

286 

A-1 7-OS 

1  2CCD 

I 

70 

09/18/1979 

-- 

-- 

3 1 OSUP I 

-- 

A-17-0S 

1  2DCC 

B 

90 

09/18/1979 

D 

31 OSUPI 

19.0 

310 

A-1 7-05 

1  3ABR 

A 

67  R 

09/18/1979 

20 

31 OSUPI 

-- 

286 

A-1 7-05 

1  4AB0 

I 

30 

03/13/197^ 

-  - 

31 OSUPI 

18.0 

290 

A-1 7-05 

1  aReo 

A 

1  18  C 

09/22/1975 

1 

.. 

31 OSUP I 

.  . 

278 

A-1 7-05 

1  SAAR 

I 

-- 

-- 

-- 

31 OSUPI 

-- 

-- 

A-1 7-05 

isabd 

b 

r 

-  - 

-- 

31 OSUPI 

-  - 

476 

A-1 7-05 

15ADC 

1 

-  - 

-- 

D 

38 1 MRTN 

-- 

-- 

A-1 7-05 

1  bC  An 

87  C 

02/27/1979 

5 

n 

31 OSUPI 

20.0 

425 

A-1 7-05 

1  9  A  A  A 

B 

•  • 

.. 

.. 

Or JrNrU 

31 OSUP I 

.  . 

A-1 7-05 

1 9  *  dD 

40  R 

02/15/1960 

0 

n 

31 OSUPI 

-- 

-- 

A-1 7-05 

?  8  A  U  A 

I 

-- 

-• 

-- 

0 

31 OSUPI 

-- 

-  - 

A-1 7-05 

?8CCC 

-- 

-- 

-- 

-- 

-- 

A-17-05 

?8CCD 

— 

— 

— 

-- 

31 OSUPI 

15.5 

51  0 

A-17-05 

?<*COC 

b 

10  R 

.  . 

.. 

n 

31 OSUPI 

-- 

A-17-05 

?8CDD  1 

22  R 

01/13/1967 

23 

-- 

31 OSUPI 

-- 

-- 

a-17-05 

PSAAA 

I 

1 

-- 

-- 

-- 

-- 

31 OSUP I 

-- 

-- 

A-17-05 

25RBR 

-- 

-- 

-- 

JrN,U 

330R0LL 

16.0 

A-17-05 

2SRBD 

I 

T 

— 

— 

— 

— 

3 1 OSUP I 

13.0 

420 

A-17-05 

?SRDR 

A 

•  • 

.  . 

•  . 

31 OSUPI 

.  . 

.. 

A-17-05 

PbACC 

-  - 

-- 

-• 

D 

3 1 OSUPI 

11.5 

700 

A-17-05 

?bRAR  1 

A 

-- 

-- 

-- 

-- 

31 OSUPI 

-  - 

-- 

A-17-05 

PbRARE 

B 

-- 

-- 

-- 

-- 

31 OSUPI 

-- 

-- 

A-1 7-05 

PbRARi 

-- 

-- 

-- 

-- 

3 1 OSUP I 

-- 

— 

A-17-05 

P6RAC1 

90 


Table  10. --Records  of  selected 


CASINO 

DEPTH  TO 

ALTITUDE 

DATE 

method 

DIAM¬ 

FIRST 

USE 

DFPTH 

OF  LAND 

WATER 

water 

DATE 

const¬ 

ETER 

opening 

OF 

OF  WELL 

SURFACE 

LEVEL 

level 

LOCAL  NUMBER 

COMPLETED 

ructed  FINISH 

(INCHES) 

(FEET) 

WATER 

(FEET) 

(FEET) 

(FEET) 

MEASURED 

A-17-05 

26BAC2 

1973 

c 

X 

6 

10 

-- 

118 

3975 

58.00 

9 

1973 

A- l 7-05 

26BA0 

1956 

c 

X 

10 

180 

P 

200 

9000 

99.55 

S 

07/22/1979 

A* 1 7-05 

26BBA1 

11/ 

/ 1  97  3 

c 

X 

6 

15 

H 

133 

9010 

60.00 

R 

11/  / 1 97  3 

A-17-05 

26BBA2 

07/22/197a 

c 

X 

6 

10 

U 

120 

9000 

55.20 

S 

07/22/197 9 

A-17-05 

26BBB 

06/ 

/ 1 965 

c 

X 

9 

19 

I 

200 

9035 

150.00 

P 

09/  / 1 97  9 

A-17-05 

26BB01 

08/ 

/ 1  97  9 

c 

X 

6 

10 

U 

130 

9000 

56.00 

R 

08/  / 1 97  9 

A-17-05 

26BBD2 

09/ 

/ 1  97  9 

c 

X 

6 

10 

U 

108 

9000 

-- 

-- 

A-17-05 

268CA 

1970 

c 

p 

6 

60 

P 

126 

9000 

60.00 

P 

1970 

A-17-05 

26BCC1 

1965 

c 

X 

10 

15 

U 

130 

3975 

96.00 

P 

-- 

A-17-05 

26BCC2 

10/ 

/ 1  97  9 

c 

X 

6 

10 

H 

190 

9005 

85.00 

S 

09/15/1975 

A-17-05 

26B0B1 

1960 

c 

.. 

6 

.. 

P 

1«5 

3980 

90.00 

R 

A-17-05 

26BD82 

10/19/1973 

c 

p 

6*62 

113 

P 

132 

3980 

90.00 

R 

— 

A-17-05 

26CAA1 

— 

— 

-- 

-- 

— 

P 

190 

9000 

-- 

— 

A-17-05 

26CAA2 

1966 

c 

p 

8 

76 

U 

126 

3955 

19.50 

S 

01/06/1967 

A-17-05 

27CCD1 

1973 

c 

p 

6.50 

390 

H 

520 

9095 

390.00 

R 

1973 

A-17-05 

27CDC 

c 

X 

6 

-  - 

U 

3B0 

9000 

390.00 

R 

1959 

A-17-05 

27DAA 

1972 

c 

X 

6 

390 

H 

370 

3970 

50.00 

R 

1  972 

A-17-05 

27DAB1 

02/ 

/ 1  97  3 

c 

X 

10 

10 

U 

902 

3960 

68.20 

S 

09/17/1979 

A-17-05 

27DAB2 

03/09/1973 

c 

p 

5 

70 

H 

100 

3960 

60.00 

R 

09/17/1979 

A-17-05 

27DAB3 

03/ 

/ 1 97  3 

c 

-- 

— 

— 

U 

100 

3960 

— 

-- 

A-17-05 

27DAB4 

1950 

c 

X 

6 

20 

H 

365 

3970 

315.00 

R 

05/08/1972 

A-17-05 

27DAB5 

02/ 

/ 1  97  9 

c 

p 

5 

85 

H 

390 

3970 

201.00 

S 

09/17/1979 

A-17-05 

270AB6 

1950 

c 

X 

6 

35 

H 

150 

3965 

98.90 

S 

05/08/1972 

A-17-05 

27DAC 

10/ 

/ 1  97  1 

c 

X 

6 

90 

H 

150 

3990 

61.00 

R 

10/  / 1 97 1 

A-17-05 

27DBA1 

1968 

p 

P 

-- 

92 

H 

930 

3990 

391.20 

S 

05/08/1972 

A-17-05 

27DBA2 

c 

X 

6 

20 

H 

210 

3980 

118.30 

s 

12/15/1960 

A-17-05 

27DBA3 

1973 

c 

P 

6 

90 

H 

197 

3980 

87.50 

s 

03/19/1979 

A-17-05 

27DBD1 

05/ 

/ 1  97  0 

c 

X 

6 

110 

H 

150 

3960 

90.00 

s 

05/  / 1 97  0 

A-17-05 

27DB02 

-- 

P 

6 

— 

H 

550 

3970 

390.00 

p 

09/17/1979 

A-17-05 

27DBD3 

-- 

-  - 

-  - 

6 

-- 

H 

110 

3965 

60.00 

R 

12/19/1971 

A-17-05 

27DDB 

1950 

c 

P 

6 

U 

925 

3960 

.. 

— 

A-17-05 

2RBAA 

08/ 

/ 1  960 

c 

X 

6 

6 

H 

510 

9050 

951 .30 

s 

05/09/1972 

A-17-05 

2RBAB 

05/05/1972 

c 

p 

6 

910 

H 

620 

9080 

980.00 

R 

05/08/1972 

A-17-05 

298AC 

01/ 

/ 1 97  3 

c 

p 

6 

«35 

H 

500 

9090 

902.00 

R 

01/  /1973 

A-17-05 

29BA0 

1955 

c 

X 

8 

20 

H 

970 

9015 

396.60 

T 

05/08/1972 

A-17-05 

2R8BD 

02/ 

/  1 97  9 

c 

p 

6 

955 

H 

995 

9050 

992.60 

S 

09/23/1979 

A-17-05 

29BCA 

-- 

— 

X 

8 

10 

-- 

520 

9035 

906.00 

R 

-- 

A-17-05 

32DAC 

1953 

c 

-- 

8 

-- 

H,S 

980 

3830 

219.90 

S 

05/08/1972 

A-17-05 

33ACA 

01/ 

/ 1  956 

c 

p 

6 

310 

H 

350 

3910 

265.1 0 

5 

05/08/1972 

A-17-05 

33ADA 1 

02/ 

/ 1  97  9 

c 

-- 

-- 

— 

P 

700 

3860 

212.20 

s 

07/22/1979 

A-17-05 

3  3  AD  A  2 

07/  / 1 979 

H 

-- 

-- 

-- 

-- 

500 

3860 

211.70 

R 

07/18/1974 

A-17-05 

33BCB 

1959 

c 

P 

6.62 

soo 

H 

365 

3930 

293.15 

s 

05/08/1972 

A-17-05 

39AAA 

1951 

c 

-- 

s 

-- 

H 

325 

3950 

168.20 

S 

12/16/1960 

A-17-05 

30B A  A  1 

-- 

mm 

X 

6 

60 

H 

325 

3960 

-- 

A-17-05 

39BAA2 

— 

— 

-- 

8 

U 

-- 

3940 

120.00 

S 

06/26/1974 

A-17-05 

3«BCC 

09/29/1969 

H 

X 

7 

1051 

U 

1  405 

3900 

274.30 

s 

07/18/1974 

A-17-05 

39BDC 

1955 

C 

X 

20 

u 

500 

3885 

440.00 

R 

04/17/1974 

A-17-05 

35CDA 

1955 

D 

-  - 

72 

-- 

T 

30 

4020 

mm 

— 

A-17-05 

35CDD 

1952 

C 

X 

8 

20 

u 

850 

4060 

0 

1  952 

A-17-05 

35DAC 

09/  / 1 965 

— 

X 

6 

571 

T 

750 

4040 

370.00 

S 

05/08/1974 

A-17-05 

36CCA 

1959 

c 

-- 

8 

.. 

U 

600 

4110 

414.15 

S 

05/23/1957 

A-17-05 

36CDB 

11/  / 1 979 

c 

X 

6.62 

70? 

H 

735 

4110 

437.00 

R 

1 1/12/1974 

A- 1 7-06 

05CDD 

— 

-- 

-- 

-- 

U 

189 

4320 

69.20 

S 

04/03/1975 

A- 1 7-06 

06DCA 

05/23/1969 

-- 

p 

10.75 

500 

U 

800 

4950 

464.00 

T 

05/14/1974 

A-17-06 

07DDA1 

— 

-- 

-  - 

5 

-  - 

H 

24 

4195 

16.00 

S 

01/13/1967 

A  - 1 7-06 

07DDA2 

.. 

.  . 

6 

.  . 

H 

128 

4210 

26.00 

s 

07/17/1974 

A-17-06 

0  8B  A  A 

02/23/1977 

c 

X 

8.62 

no 

H 

335 

4260 

66.00 

p 

03/07/1977 

A-17-06 

08BCD 

1960 

c 

p 

7 

-- 

P 

560 

4230 

182.90 

s 

01/13/1967 

A-17-06 

08BD8 

02/15/1969 

•m 

X 

7 

92 

u 

215 

4245 

61  .20 

s 

08/23/1974 

A-17-06 

1  8A8A 

01/  / 1 96  7 

c 

p 

6 

207 

H 

257 

4220 

200.00 

R 

01/13/1967 

A-17-06 

1 8 ADD  1 

1960 

c 

X 

6 

320 

P 

500 

4240 

278.00 

s 

04/22/1975 

A-17-06 

1  8A0D? 

1969 

c 

p 

6 

-- 

H 

350 

4245 

•  • 

-- 

A-17-06 

1  8DAB 

1997 

c 

p 

4 

75 

U 

150 

4180 

140.00 

R 

1947 

A-17-06 

19BAC 

1951 

c 

-- 

8 

160 

U 

180 

4140 

40.23 

S 

05/23/1957 

A-17-06 

19BBC1 

1999 

0 

-  - 

-  - 

-  - 

P 

25 

4120 

14.00 

S 

05/15/1974 

A-17-06 

19BBC2 

1959 

c 

-- 

5 

.. 

H 

350 

4195 

299.00 

S 

01/13/1967 

A-17-06 

1 9BCB 

-- 

D 

c 

48 

-- 

U 

18 

4110 

13.00 

S 

01/16/1967 

A-17-06 

30ABC 

— 

c 

X 

10 

-  - 

U 

850 

4335 

482.70 

T 

01/13/1967 

A-17-06 

30BBB 

1951 

H 

-- 

8 

-- 

U 

465 

4300 

437.50 

S 

12/14/1960 

A-17-07 

09DDD 

— 

C 

p 

8 

-- 

$ 

90 

6320 

41  .00 

s 

04/13/1978 

A  - 1 7 -07 

1 1BAC 

__ 

A 

.. 

mm 

.  . 

•  • 

400 

6340 

0 

•  _ 

A-17-07 

11BC8 

1970 

P 

p 

6.62 

-- 

H 

315 

6330 

220.00 

T 

04/12/1978 

A-17-07 

1 1 C  A  B 

09/  / 1 972 

C 

X 

mm 

-  - 

IJ 

-  - 

6320 

D 

09/  / 1 97  2 

A- 1 8-02 

25BCB 

06/  / 1 966 

c 

X 

6 

621 

S 

726 

4320 

630.00 

R 

07/21/1966 

A  - 1 8-02 

31DCC 

02/  / 1 95 1 

c 

X 

14 

130 

I 

285 

3860 

25.00 

P 

02/  / 1 95 1 

A-1B-09 

15DBC 

1961 

c 

X 

6 

20 

H 

1300 

4740 

400.00 

P 

03/05/1974 

A- 1 8-09 

25BCB 

1950 

c 

X 

8 

5 

H 

1120 

47b0 

760.00 

P 

06/02/1967 

A  - 1 8-09 

27DBB 

1962 

c 

X 

5 

-- 

H 

300 

4540 

200.00 

P 

1  962 

A- 1 8-0  9 

29C0A 

1890 

mm 

-- 

8 

-  - 

U 

1400 

4400 

800.00 

R 

10/10/1958 

A  - 1 8 -0  9 

32C  A  A 

06/  / 1 969 

H 

-- 

16 

-- 

u 

304 

4460 

— 

-- 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

SPECIFIC 

OTHER 

(gallons 

DATE 

DRAW¬ 

TYPES 

CONDUCTANCE 

DATA 

per 

DISCHARGE 

DOWN 

OF  LOGS 

PRINCIPAL 

temperature 

(umhos/cm 

available 

MINUTE) 

MEASURED 

(FEET) 

AVAILABLE 

AQUIFER 

(DEGREES °C) 

AT  25°  C) 

LOCAL  NUMBER  QW  WL 

•- 

— 

-- 

-- 

310SUPI 

-- 

-- 

A  - 1 7-05 

26BAC2 

-  - 

-  - 

-  - 

-  - 

31 OSUPI 

-- 

-  - 

A-17-05 

26BAD 

I 

-- 

-- 

-- 

-- 

310SUPI 

-- 

-- 

A  - 1 7-05 

PfaBBA 1 

-- 

-  - 

-  - 

-  - 

310SUPI 

-  - 

-  - 

A-17-05 

26BBA2 

60  R 

06/  / 1 965 

-  - 

0 

31 0SUP1 

16.0 

610 

A-17-05 

26BBB 

A 

-- 

-- 

.. 

310SUPI 

.. 

.  . 

A-17-05 

26BBD1 

-  - 

-- 

-- 

310SUPI 

-- 

-- 

A-17-05 

26BBD2 

65  R 

1970 

100 

-- 

310SUPI 

-- 

-- 

A-17-05 

2bBC  A 

-- 

-- 

-- 

-- 

310SUPI 

-- 

-- 

A-17-05 

26BCC1 

-- 

-• 

-  - 

-- 

31 OSUPI 

-  - 

-- 

A-17-05 

26BCC2 

.. 

.  . 

.. 

31 OSUPI 

-• 

.  . 

A-17-05 

26BDB1 

I 

-- 

-- 

-- 

D 

310SUPI 

— 

— 

A-17-05 

26BDB2 

-- 

-- 

-  - 

-- 

31 OSUPI 

18.5 

500 

A-17-05 

26CAA1 

1 

•  • 

-  - 

-  - 

r> 

31 OSUPI 

•  - 

-  - 

A-17-05 

26C  A  Ag 

I 

17  R 

1973 

10 

0 

310SUPI 

-- 

-- 

A-17-05 

27CCD1 

.  . 

*  . 

.  . 

.. 

310SUPI 

.  . 

.  . 

A-17-05 

27CDC 

20  R 

1972 

D 

31 OSUPI 

-- 

-- 

A-17-05 

27DAA 

8  R 

02/  / 1 97  3 

-  - 

0 

31 OSUPI 

-- 

a-17-05 

27DAB 1 

11  B 

03/09/1973 

-- 

D 

31 OSUPI 

16.0 

710 

A-17-05 

27DAB2 

A 

-  - 

-- 

-  - 

0 

-- 

-  - 

A-17-05 

27DAB3 

.  - 

-- 

.. 

31 OSUPI 

.. 

A-17-05 

270AB4 

-- 

-- 

-- 

-- 

31 OSUPI 

16.0 

600 

A-17-05 

27DAB5 

B 

-• 

-• 

-  - 

-- 

31 OSUPI 

19.5 

500 

A-17-05 

270AB6 

29  B 

10/  / 1 97 1 

-- 

0 

310SUPI 

19.0 

600 

A-17-05 

270AC 

A 

-- 

-  - 

-  - 

31 OSUPI 

-  - 

925 

A-17-05 

27DB  A  I 

B 

.  . 

.  - 

.. 

.  . 

31 OSUPI 

.  . 

600 

A-17-05 

27D8AP 

6  R 

03/19/1979 

-  - 

-- 

310SUPI 

10.0 

710 

A-17-05 

27DB  A  3 

A 

55  B 

05/  /  1 97  0 

0 

0 

31 OSUPI 

-- 

A-17-05 

27DB01 

-- 

-- 

-  - 

-- 

31 OSUPI 

11.0 

680 

A-17-05 

270BDg 

B 

20  R 

12/19/1971 

-  - 

-- 

310SUPI 

-- 

695 

A-17-05 

27DB03 

I 

.  - 

.. 

.. 

31 OSUPI 

-- 

.. 

A-17-05 

27D0B 

-  - 

-- 

-- 

-- 

3 1 OSUP I 

-- 

-- 

A-17-05 

29BAA 

9  R 

05/08/1972 

— 

D 

31 OSUPI 

— 

-- 

A-17-05 

29BAB 

26  B 

01/  / 1 97  3 

-- 

0 

3 1 OSUP I 

-- 

-- 

A-17-05 

29BAC 

-  - 

-- 

-- 

-- 

3 1 OSUP I 

-- 

-  - 

A-17-05 

29BAD 

I 

7  R 

02/  / 1 97  9 

0 

D 

31 OSUPI 

13.5 

920 

A-17-05 

29BBD 

A 

25 

-- 

-- 

3 1 OSUP I 

-- 

-- 

A-17-05 

29BCA 

-  - 

-- 

-- 

3 1 OSUP I 

-- 

-- 

A-17-05 

32DAC 

-- 

-- 

-- 

3 1 OSUP I 

16.5 

667 

a-17-05 

33ACA 

B 

708 

07/22/1979 

93 

D 

330RDLL 

-- 

-  - 

a-17-05 

33ADA 1 

.. 

.  - 

.. 

.. 

3 1 0  SUP  I 

.  . 

.  . 

A-17-05 

33ADA2 

15  R 

06/20/1955 

•  - 

D 

31 OSUP I 

-- 

a-17-05 

33BCB 

B 

-  - 

-- 

-- 

31 OSUPI 

17.0 

580 

A-17-05 

34  A  A  A 

B 

I 

20  B 

•  - 

-  - 

-- 

3 1 OSUP  I 

-- 

-  - 

A-17-05 

34BAA 1 

-  - 

-- 

-- 

-- 

3 1  OSUP I 

-- 

-- 

A-17-05 

34BAA2 

.. 

.. 

.  - 

G 

3 1 OSUP I 

.. 

A-17-05 

34BCC 

-  - 

-  - 

D 

31 OSUPI 

-- 

-  - 

A-17-05 

348DC 

-  - 

-- 

-• 

-- 

-- 

-- 

-- 

A-17-05 

35CDA 

-  - 

-- 

-  - 

-- 

-- 

A-17-05 

35CDD 

96  B 

05/08/1979 

0 

D 

31 OSUPI 

13.0 

350 

A-17-05 

35DAC 

A 

.  . 

.  . 

-  - 

•  • 

31 OSUPI 

.  . 

.. 

A-17-05 

36CCA 

10  R 

11/12/1979 

0 

D 

330RDLL 

-- 

-- 

A-17-05 

3bCDB 

B 

-- 

-- 

— 

-- 

31 OSUP I 

-- 

-  - 

A-1 7-06 

05CDD 

-  - 

-- 

-  - 

0# J  #Ur  N 

31 OSUPI 

20.0 

550 

A  - 1 7-06 

06DC  A 

B 

-- 

-- 

-  - 

-- 

111ALVM 

-- 

-- 

A-17-06 

07DDA1 

•  • 

.. 

.  . 

.  . 

3 1 OSUP I 

.  . 

.. 

A  - 1 7 -06 

07DDA2 

180  O 

03/07/1977 

1B6 

G 

330RDLL 

15.0 

390 

A-17-06 

08BAA 

B 

75  R 

01/13/1967 

-  - 

3 1 OSUP I 

-- 

A-17-06 

08BCD 

I 

-  - 

-- 

-  - 

0 

3 1 OSUP I 

-- 

A-17-06 

08BDB 

-- 

-- 

0 

31 OSUP I 

-  - 

-  * 

A-17-06 

18ABA 

192  M 

09/22/1975 

5 

.. 

31 OSUP I 

.. 

910 

A-17-06 

1 8 A  DO  1 

I 

-- 

-- 

-- 

0 

31 OSUPI 

-- 

-- 

A-17-06 

18ADD2 

5  R 

1997 

5 

0 

31 OSUP I 

-  - 

-  - 

A-17-06 

18DAB 

— 

-- 

-- 

-- 

31 OSUPI 

15.0 

929 

A-17-06 

19BAC 

B 

I 

-- 

-- 

-  - 

-- 

11 1ALVM 

— 

“  “ 

A-17-06 

19BBC1 

19  R 

01/13/1967 

20 

.  . 

3 1 OSUPI 

.  - 

— 

A-17-06 

1 9BBC2 

I 

-  - 

-- 

-  - 

-  - 

11 1ALVM 

-  - 

-- 

A-17-06 

19BCB 

10 

01/13/1967 

30 

0, JrNrU 

3 1 OSUP I 

-- 

-- 

A-17-06 

30ABC 

I 

-  - 

-- 

-  - 

31 OSUPI 

15.5 

393 

A-17-06 

30BBB 

8 

A 

1 

09/13/1978 

-- 

0 

1P0VLCC 

-  “ 

-  - 

A-1 7-07 

04DDD 

_  . 

_  . 

.. 

.  . 

-• 

A  - 1 7-07 

11BAC 

-- 

-- 

.  - 

-- 

-- 

-- 

A- 1 7-07 

1  1BCB 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-17-07 

1 1CAB 

17  R 

06/  / 1 966 

30 

0 

3 1 OSUP I 

-- 

-- 

A- 1 8-02 

25BCB 

-- 

-- 

-- 

D 

3 1 OSUP I 

-- 

A-18-0? 

3 1 OCC 

6  R 

03/05/1979 

0 

31 OSUPI 

10.0 

900 

A-1 8-00 

1 5DBC 

B 

10 

10/10/195R 

-- 

-- 

-- 

16.6 

665 

A-18-oa 

25BCB 

B 

1 

1962 

-• 

-  - 

3 1 OSUP I 

-• 

-  - 

A-1 8-oa 

27DBB 

-  . 

-  . 

-  - 

-  - 

-- 

-  - 

A-18-Ofl 

29CDA 

-- 

-- 

-- 

-- 

-- 

-- 

A-18-00 

32CAA 

92 


Table  10. --Records  of  selected 


CASING 

DEPTH  TO 

altitude 

datf 

METHOD 

OJAM- 

FIRST 

USE 

depth 

OF  LAND 

WATER 

water 

UATE 

CONST¬ 

E  TEN 

OPENING 

OF 

OF  WELL 

surface 

LFVEL 

level 

local  number 

COMPLETED 

RUCTED  ftnish 

CINCHES) 

CFEET) 

WATER 

CFEET) 

ceeed 

(FEET) 

MEASURED 

A-is-na 

3«aBb 

1971 

H 

X 

9 

90 

u 

3003 

0080 

309.00 

s 

08/00/1970 

A-1A-05 

07  AB0 

1949 

C 

X 

8 

00 

p 

1000 

0700 

707.75 

s 

Ob/O0/1967 

A- 1 0-05 

2  7  ABC 

-- 

-- 

-- 

T 

1000 

0650 

-  - 

-« 

A- 1 0-05 

0OAOA 

08/00/1960 

C 

4 

-- 

U 

1300 

0665 

680.00 

s 

03/07/1975 

A  - 1 0-05 

09ADC 

03/ 

/ 1  960 

C 

X 

6 

080 

H 

85? 

0555 

676.00 

s 

05/31/1967 

A  - 1 0-05 

31  BCD 

1965 

C 

p 

b 

1000 

H 

1050 

0600 

905.00 

T 

03/19/1970 

A-10-05 

3 1  DOB 

00/ 

/  1  969 

c 

X 

5 

1071 

U 

1015 

0500 

050.00 

P 

00/09/1969 

A  -  1  0  -  0  5 

3«B»C 

1969 

H 

X 

10 

51 

II 

1017 

0060 

-- 

— 

A-10-05 

308CA1 

10/ 

/  1  968 

H 

p 

4 

1051 

U 

1150 

0050 

mm 

-- 

A-lA-05 

3OBCA0 

11/ 

/ 1  968 

H 

p 

4 

1135 

II 

1138 

0050 

-- 

A-10-05 

30BCA7 

11/ 

/  1  968 

H 

X 

b 

50 

U 

500 

0050 

mm 

mm 

A  - 1 0-06 

0OBBD 

07/06/1966 

C 

X 

8 

095 

P 

300 

5300 

F 

10/16/1973 

A- 10-06 

0«BCC 

1967 

C 

p 

8 

700 

P 

300 

5000 

09.00 

R 

07/00/1970 

A  -  1  0  -  0  6 

1  7  ACD 

10/ 

/I  970 

c 

X 

8 

510 

II 

600 

0905 

097.00 

8 

06/19/1970 

A  -  1  0  -  0  6 

01  ACC 

— 

-  - 

8 

-- 

H 

100 

0790 

-- 

— 

A  -  1 0-06 

0 1  BB  A 

1958 

c 

F 

8 

P 

90 

0790 

15.00 

P 

1  958 

A - 1 0  - 06 

0 1  OB  A  1 

— 

-- 

b 

-- 

H 

100 

0000 

-- 

-- 

A- 1 0-06 

01OBA0 

1973 

c 

p 

b 

60 

H 

100 

0780 

55.00 

P 

10/16/1973 

A-10-06 

0  1  DBAS 

-- 

-- 

-- 

b 

-- 

H 

100 

0765 

mm 

-- 

A- 1  P-06 

0 1  OB  A  0 

•• 

-  - 

6 

-- 

H 

100 

0765 

-- 

-- 

A-10-06 

01DBB 

09/ 

/  1  97  3 

c 

p 

b 

65 

H 

100 

0770 

56.15 

8 

10/16/1973 

A- 1 0-06 

01DCA 

1  1/ 

/ 1  966 

c 

p 

8 

57 

U 

066 

0750 

00.50 

S 

07/10/1970 

A-10-06 

07C  *C 1 

05/ 

/ 1  966 

c 

X 

b 

00 

H 

000 

0700 

100.00 

P 

05/07/1966 

A-16-06 

07CAC0 

07/13/1973 

c 

X 

8 

1« 

H 

175 

0600 

30.00 

P 

07/13/1973 

A-10-06 

07CBA1 

-- 

c 

X 

8 

39 

H 

178 

0605 

— 

— 

A-10-06 

07CBA0 

07/19/1973 

c 

X 

b 

50 

H 

100 

0605 

io. oo 

8 

06/00/1970 

A-10-06 

33ADD 

03/ 

/ 1  97  0 

c 

A 

4 

-- 

M 

175 

0580 

70.00 

P 

03/  / 1 97? 

A-10-06 

30BBA 

1973 

c 

p 

5 

150 

H 

176 

0550 

155.00 

R 

06/06/1973 

A- 1 0-07 

O0ODC 

11/17/1973 

c 

p 

7 

771 

U 

1000 

6090 

730.00 

T 

01/30/1978 

A  - 1 0-0  7 

1 SCCB 1 

*• 

-- 

-  - 

20 

-- 

-  - 

-- 

6050 

010.00 

T 

01/30/1978 

A-10-07 

15CC60 

.  - 

-  - 

X 

12 

110 

.. 

030 

6050 

101.00 

S 

07/00/1965 

A  - 1 0-0  7 

1 SCCB  3 

06/ 

/ 1  965 

H 

p 

14 

75 

-- 

005 

b050 

90.05 

T 

07/00/1965 

A-10-07 

1SCCC1 

1958 

c 

p 

10 

110 

P 

000 

6035 

117.90 

8 

01/11/1967 

A-10-07 

15CCC? 

07/00/1977 

H 

p 

b 

1189 

P 

1050 

6035 

711.70 

T 

09/01/1977 

A-10-07 

1 5CCC  3 

10/ 

/  1970 

P 

p 

b.b? 

170 

P 

300 

6035 

160.00 

R 

10/  / 1 970 

> 

1 

~D 

1 

O 

1SCCC0 

06/00/1976 

P 

p 

b  •  62 

187 

P 

300 

6035 

170.00 

R 

06/00/1976 

A-10-07 

16BC01 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

6070 

11  .50 

T 

01/30/1978 

A-10-07 

1 6BCO0 

00/10/1971 

-- 

p 

b  •  62 

00 

H 

198 

6065 

70.70 

T 

01/30/1978 

A-10-07 

1  6bD0 

-- 

0 

-- 

-- 

-- 

19 

6070 

0.05 

S 

01/11/1967 

A-10-07 

1 60  AC  1 

10/ 

/ 1  969 

X 

8.75 

159 

-  - 

310 

6000 

161.00 

T 

01/30/1978 

A-10-07 

16OAC0 

10/ 

/ 1  969 

.  . 

.. 

8.75 

-- 

U 

000 

bflOO 

109.00 

T 

01/30/1978 

A-10-07 

160BB 

1976 

-- 

X 

8 

0b5 

PrH 

300 

6050 

050.00 

P 

10/  / 1 97  7 

A-10-07 

16D0C 

07/05/1970 

H 

p 

10 

175 

-- 

3«  8 

6050 

013.65 

S 

00/17/1970 

A-10-07 

1 6000 

00/06/1970 

r 

p 

8  .  b? 

150 

U 

190 

6005 

159.00 

8 

01/30/1978 

A-10-07 

00ABC 

01/ 

/ 1  97  3 

a 

-  - 

-  - 

-- 

-  - 

310 

6055 

-  - 

-- 

A-10-07 

0?B  A  A  1 

01/ 

/ 1  97  3 

.  _ 

p 

12.75 

130 

P 

050 

6055 

101.00 

P 

01/  / 1 97  3 

A-10-07 

00B  A  A  0 

10/31/1977 

R 

p 

12 

900 

P 

1  330 

6055 

717.00 

T 

10/31/1977 

A-10-07 

008*B 

06/ 

/  1  965 

H 

-- 

-- 

T 

000 

6050 

100.00 

S 

01/11/1967 

A-10-07 

07CBA 

-- 

C 

-- 

8  .  b? 

-- 

P 

000 

6085 

730.10 

T 

00/01/1978 

A-10-07 

07CBB 

09/ 

/ 1  965 

C 

p 

b 

500 

-  - 

1500 

6070 

1079.00 

T 

09/07/1965 

A  - 1 0 - OR 

06BBD 

05/ 

/ 1  96  1 

C 

X 

8 

53 

U 

300 

7000 

0 

05/  / 1 96 1 

A  - 1  0-09 

00BCB 

07/ 

/  1  963 

c 

-  - 

8 

-- 

P 

79 

7110 

-  - 

-- 

A  -  1  0  -  0  9 

000DA 

-- 

c 

p 

6 

60 

p 

75 

7115 

00.00 

R 

-- 

A- 1 0 -09 

00CAD 

01/00/1970 

c 

p 

6 

100 

H 

100 

7100 

76.00 

P 

01/00/197? 

A  - 1 0 -09 

00DBO 

11/ 

/ 1  97  0 

c 

p 

7 

10 

H 

50 

71  15 

17.00 

P 

11/  / 1 97  0 

A- 10-09 

00DOA1 

-- 

0 

H 

48 

0 

U 

1  1 

7100 

1.50 

s 

00/00/ 1 978 

A  - 1  0-09 

00UOA? 

1935 

D 

-- 

30 

*« 

u 

-- 

7105 

0.10 

s 

00/00/1978 

A  - 1 0 -09 

09C‘A 

-- 

-- 

p 

8 

-- 

H 

65 

7105 

30.00 

R 

1966 

A - 1 0 -09 

09CAC 

08/01/1969 

P 

p 

b 

39 

P 

101 

7130 

36.00 

P 

08/01/1969 

A  - 1 0-09 

09DAC 

09/ 

/  1  970 

B 

F 

3b 

IS 

P 

70 

7115 

15.00 

P 

09/  / 1 97? 

A-10-09 

09008 

07/08/1 97a 

C 

p 

8.63 

01 

P 

05 

7115 

0.70 

sx 

00/00/1978 

A- 1 9-0 1 

33B0D 

1915 

-- 

-- 

-- 

— 

H,S 

505 

0060 

561.00 

p 

— 

A  - 1 9-06 

1 OWBDC 

1 1/07/1978 

A 

p 

8.62 

905 

Hf  N 

1105 

6090 

030.00 

T 

10/07/1978 

A- 1 9-06 

1  70  AC 

-- 

-- 

-- 

-- 

-- 

U 

3053 

7005 

0 

mm 

A  - 1 9-06 

07  ABB 

07/15/1975 

P 

G 

6.63 

016 

P 

30? 

5500 

9.00 

P 

07/15/1975 

A- 1 9-06 

3«0C8 

1963 

-- 

b 

.. 

H 

90 

5700 

F 

10/16/1973 

A-19-07 

OlODO 

08/03/1976 

-- 

X 

9.62 

005 

-- 

3510 

7175 

000.00 

T 

08/07/1976 

A-19-07 

0O8BB 

1965 

H 

X 

-- 

-- 

-- 

000 

6710 

0 

1  965 

A-19-07 

0OCBA 

09/ 

/ 1  97  0 

A 

X 

-- 

-- 

H 

085 

6705 

080.00 

P 

09/  / 1 970 

A-00-00 

0«DCC1 

1955 

C 

-- 

8 

— 

P 

70 

6660 

-- 

— 

A-00-05 

0OBBD 

06/ 

/I  965 

C 

.  - 

14 

•  • 

.  . 

3701 

7000 

1096.50 

T 

09/0q/1966 

A-00-07 

0OCCA 

10/10/1970 

c 

p 

10 

637 

P 

1010 

6715 

660.75 

T 

00/10/1978 

A-00-07 

0ODAO 

00/00/1966 

c 

X 

-- 

— 

-- 

103 

6000 

D 

00/08/1966 

A-00-07 

00BCC 

Ob/ 

/ 1  96 1 

-- 

-- 

8 

-- 

P 

605 

6785 

791.00 

S 

03/30/1978 

A-00-07 

3O0B8 

0  to/ 

/ 1  965 

r 

p 

10 

606 

P 

1075 

b675 

609.75 

T 

00/10/1978 

A-00-07 

30808 

09/ 

/ 1  969 

c 

p 

12 

mm 

P 

1  000 

6685 

630.00 

T 

10/00/1969 

A-00-08 

1 0BCC 

12/ 

/ 1  960 

H 

F 

38 

569 

P 

lo°l 

b030 

030.00 

T 

00/10/1965 

A-00-08 

1BC»C 

06/00/1976 

C 

P 

6.62 

555 

P 

675 

6005 

507.05 

T 

00/10/1978 

A-00-08 

1  9ABA 

09/ 

/ 1  97  0 

H 

F 

20 

000 

D 

1305 

6009 

730.90 

T 

00/00/1973 

A-00-08 

1  90*C 

07/06/1976 

C 

X 

8 

10 

H 

365 

6795 

077.00 

T 

00/10/1978 

wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

(GALLONS 

per 

OATF 

DISCHARGE 

ORAW- 

OOWN 

TYPES 

OF  LOGS 

principal 

temperature 

SPECIFIC 

CONDUCTANCE 

(U«HOS/CM 

other 

oata 

ava  ila^lf 

minute) 

MEASURED 

(FEET) 

AVAILABLE 

aOUIFER 

(OEGRFES°C) 

AT  ?5  °  C) 

LOCAL  NUMBER 

QW  WL 

-- 

— 

-- 

J  ,  L  ,  M 

31 OSUPI 

-- 

-- 

A-l 8-00 

3aAb° 

9 

06/02/1967 

-- 

330PDLL 

-- 

629 

A  - 1  8-OS 

?7»a° 

0 

92  R 

-- 

-- 

— 

330RDLL 

-- 

-- 

a-i b-os 

P7A8C 

-- 

0,  J,T 

330RDLL 

-- 

A-18-0S 

?6  AU  » 

R  R 

05/31 / 1967 

0 

0 

330RDLL 

15.0 

795 

A -1  8-OS 

P9A0C 

0 

-- 

.. 

-• 

n 

3T0RDLL 

19.0 

5«0 

A-lb-OS 

3  1  °CD 

0 

-- 

— 

-- 

n 

3A1MRTN 

-- 

— 

A-1 8-OS 

3 1  DOR 

-  - 

— 

-  - 

I 

-• 

-- 

-  - 

A-1 8-OS 

34PAC 

-- 

— 

-• 

0 

-- 

-- 

-- 

A-1 8-OS 

34BCA1 

•• 

-• 

•• 

0,1,  J 

-- 

A-1 8-OS 

34PCAP 

•  - 

.. 

-- 

0 

-- 

A-1 8-OS 

34°C  A  3 

90  R  F 

10/16/1973 

50 

0 

31 OSuPI 

-- 

-- 

A-1 8—08 

na°6D 

-- 

-- 

31 OSUPI 

-- 

-- 

A  - 1 8-08 

Oascc 

-• 

-- 

-- 

-- 

310SUPI 

-- 

-- 

A-1 8-08 

1  7ACD 

-  - 

-  - 

31 OSUPI 

-- 

-- 

A  - 1 8-08 

P  1  ACC 

-- 

.  - 

_ 

.. 

-- 

.  . 

.. 

A-1 8-08 

?  1  °B  A 

-- 

— 

-- 

-- 

310SUPI 

-- 

— 

A-1 8-08 

P 1 DB  A  1 

-  - 

-- 

-  - 

-  - 

3 1 0SUp I 

A  - 1 8-08 

? 1 DB  A  3 

-- 

-- 

-- 

-- 

3 1 OSuP I 

-- 

-- 

A-1 8-08 

? 1 DB  A  3 

-• 

•• 

•• 

31 OSUPI 

-- 

“  - 

A  - 1 6-08 

?lhB»a 

-- 

-- 

-  - 

3 1 OSUP I 

-- 

.. 

A-1 8-08 

?inb° 

•- 

-- 

0 

31 OSUPI 

-- 

A  - 1 6 -08 

Pine* 

35  0 

05/27/1966 

0 

0 

3! OSUPI 

-- 

A-1 8-08 

?7  C  AC  1 

21  0 

07/13/1973 

-- 

n 

31 OSUPI 

-- 

-- 

A-1 8-08 

P7CAC3 

-  - 

— 

-- 

-  - 

— 

A  - 1 6-08 

?  7  Cb  A  1 

20  0 

07/19/1973 

36 

D 

31 OSUPI 

.  . 

A -1 3-08 

?7Cb»P 

-- 

-- 

-- 

-- 

31 OSUPI 

-- 

-- 

A-1 b-08 

33ADD 

-- 

-- 

0 

31 OSUPI 

-- 

— 

a-16-08 

ToBb  A 

-  - 

-- 

-- 

0 

31 OCCNN 

-- 

-- 

A-1 8-07 

08PUC 

-- 

— 

— 

-- 

-- 

A  - 1 6- 0 7 

1 SCCR 1 

100  R 

.. 

98 

.. 

1  1  1ALVM 

A-1 8-07 

1 5CC°P 

I 

A 

a50  R 

07/22/1965 

71 

0 

i i i alvm 

10.0 

6 1  a 

A-1 8-07 

1 SCC°  3 

C 

99  R 

1962 

62 

G 

1 1 1 ALVM 

-- 

-- 

*  - 1 8-07 

1SCCC1 

0 

A 

95  M 

10/31/1977 

6 

0 

31 OCCNN 

15.0 

290 

a-18-07 

1 BCLCP 

1 

T 

50  R 

12/  / 1 9  7  9 

92 

0 

1 1 1 «LVM 

-- 

-- 

A  - 1 8-07 

1 SCCC3 

B 

75  R 

06/09/1976 

59 

0 

1 1 1  A  L VM 

A-1 8-07 

1 SCCCa 

-  - 

-  - 

-  - 

1 1 1 ALVM 

A-18-07 

1 b°CD 1 

-- 

-- 

-- 

0 

1 1 1 ALVM 

-- 

-- 

A-18-07 

i fasena 

-  - 

-- 

-- 

-- 

1 1 1 »LVM 

-- 

-- 

A-18-07 

1  bRD° 

T 

5  R 

10/  / 1 969 

60 

n 

1 1 1ALVM 

— 

A-18-07 

ibhAri 

T 

.  . 

_  _ 

.. 

0 

_ 

a-18-07 

IBDaCP 

-- 

-- 

-- 

-- 

-- 

-- 

A-18-07 

18nbR 

-- 

-- 

-- 

0 

1 11 ALVM 

-- 

-- 

A-18-07 

1  o°BC 

26  R 

02/26/197? 

n 

1 1 l alvm 

-- 

-- 

a-18-07 

1  8rDr 

-  - 

-- 

0 

-- 

A-18-07 

ppabc 

55  R 

01/  / 1 97  3 

7a 

0 

1 1 1 ALVM 

-- 

A-1 8-07 

?3R a  A  J 

160  R 

00/  / 1 97  0 

ll 

n 

31 OCCNN 

-- 

A-18-07 

P3RAAJ 

T 

60  R 

06/  / 1 965 

0 

1 1 1 ALVM 

-- 

-- 

A-18-07 

?3rar 

T 

50  R 

-  - 

1P0VLCC 

-  - 

158 

A-1 8-07 

?  7Cb  A 

26  R 

09/  / 1 965 

56 

0 

31 OSUPI 

16.5 

197 

A-1 8-07 

?7CdR 

0 

_  _ 

_  _ 

n 

_ 

.  . 

A-1 6-OS 

fibRbn 

?9  R 

-- 

-- 

n 

1P0VLCC 

A-lb-OS 

?  8  R  C  R 

12  R 

-- 

0 

-- 

A-1 8-0° 

P8°UA 

5  R 

01/20/1972 

-- 

0 

1P0VLCC 

-- 

b  0  0 

A-18-0S 

PbCad 

60  R 

11/  / 1 97  0 

5 

0 

1 POVLCC 

800 

A-1 6-OS 

PbDHD 

B 

•  • 

.. 

.. 

1 1 1 *LVM 

4-18-0° 

PoDDAl 

-  - 

— 

-- 

-- 

1 1 1 alvm 

-- 

-- 

A  —  1  6  —  0  ° 

?8RD  A  p 

-- 

-- 

-- 

IPOVlCC 

1?.5 

i?0 

A-16-0S 

P9C  A  A 

0 

5  F 

00/21/1969 

-- 

0 

1P0VLCC 

— 

— 

A-1 8-0° 

P9CAC 

9 

0°/  / 1 97  ? 

-- 

n 

1 1 1 alvm 

-  ” 

— 

4-18-0° 

P9KAC 

_  . 

0 

I 1 1 ALVM 

-- 

4-18-0° 

?9r>U° 

-- 

-- 

-- 

3aiM«TN 

— 

350 

A-1 9-01 

33RbD 

0 

51  M 

0 

n 

31 OCCNN 

-- 

A  —  1 9  —  08 

1 4HbDC 

T 

-  - 

.. 

0 

-- 

-- 

-- 

A  - 1 9-08 

1  7RAC 

1  00  R 

07/15/1975 

-- 

0 

310SUP1 

A -1 9-08 

? 7  A Br 

_  _ 

_  _ 

_  „ 

31 OSUPI 

A-1 9-08 

3aDCR 

-  . 

-- 

-- 

If  J 

3! OCCNN 

-- 

-  - 

A-1 9-07 

o  1  nuh 

T 

.  . 

.  - 

-- 

-- 

-- 

-- 

A-1 9-07 

?  0  R  8  B 

-- 

-- 

-- 

0 

IPoVLCC 

— 

A-1 9-07 

POCBA 

-- 

— 

— 

— 

IPOVLCC 

-- 

-- 

A-?o-oa 

Oancc i 

.. 

G 

31 OCCNN 

-- 

-- 

A -?  0 - OS 

Pusyn 

130 

09/12/1970 

0 

31 OCCNN 

-- 

-- 

A-P0-07 

POCCA 

-  - 

-- 

-  - 

A -?0 -0  7 

POHaD 

1  50 

03/30/1970 

-- 

n 

31 OCCNN 

-- 

990 

A-PO-07 

?6rCC 

I 

39  0 

00/  /I9b5 

20 

0 

3 1 OCCNN 

11  .5 

990 

A-?0-07 

30°8R 

1 

55  V 

1 0/09/ l 96° 

35 

_ 

11  .0 

920 

A-PO-07 

30RDR 

600  P 

03/07/1975 

931 

o 

3 1 OCCNN 

57b 

A-?0-0° 

1bRCC 

B 

T 

33  P 

09/19/197 0 

-- 

n 

31 OCCNN 

11.0 

900 

A-PO-O" 

18CAC 

I 

7  0  1  M 

09/03/1975 

392 

C,T,T,IJ,7 

31 OCCNN 

10.5 

270 

A-?0-0« 

1  9»rt» 

I 

T 

-• 

-- 

-- 

n 

-- 

-- 

-  - 

A  —  ?  0  —  0  8 

1  9RAC 

94 


Table  10. --Records  of  selected 


LOC  aL  NUMBER 

0  A  1  F 

COMPlEIEO 

METHOD 

CONST¬ 

RUCTED 

FTviTbH 

casing 

DT  AM- 
FTEK 
(INCHES) 

DtPTH  TO 

F  T  R  S  T 
OpFNTNC 
(FFET) 

USE 

OF 

WATER 

ijfpth 

OF  AlFH 
f  F  F  E  T  ) 

ALTITUOE 
OF  LANO 
Surf  ace 
(FcFT) 

ftATFSi 

lfvfl 
(fefi  : 

A-20-06 

200BC 

12/  / 1 97  S 

C 

H 

?0 

bb  0 

P 

1  336 

6817 

279.00 

A-21 -02 

1S8CC 

1  93b 

n 

-- 

b  0 

H 

25 

7240 

9.00 

A-21 -02 

1  6A00 

1  690 

n 

-  - 

*0 

-  - 

5 ,  h 

25 

7?b0 

9.00 

A -2 1 -0  3 

06ABA 

1972 

r 

8 

-- 

750 

h9b0 

A-21 -03 

26BRA 

-- 

D 

-- 

-  - 

H,  5 

-- 

6726 

0.00 

A  - 2 1 -09 

0800b 

.. 

-  _ 

-  - 

.  . 

S 

6799 

76.90 

A-21 -  0  a 

330C0 

1970 

H 

P 

-- 

•  0 

6738 

10.00 

A  —  2  1  —  0  d 

33000 

OS/  / 1 966 

P 

F 

6 

-- 

H 

41 

6739 

2.80 

8-17-0t 

28ARC 

1900 

-- 

b 

-- 

U 

111 

9874 

68.30 

B-1P-01 

06ABB 

08/  / 1 937 

-- 

-- 

-- 

-- 

s 

460 

4631 

440.00 

D»TF 

W4T£P 

level 
mf  a  sure  o 


12/  /197S 

09/22/ 1 994 
09/22/1 96ii 

na/io/i9(>5 

05/28/1976 

1  97(1 
os/of/i  97-? 

0b/07/1 977 
06/  /1977 


wells  in  the  upper  Verde  River  area — Continued 


DISCHARGE 

(gallons 

per 

MINUTE) 

DATF 

DISCHARGE 

MEASURED 

DRAW¬ 

DOWN 

(FEFT) 

TYPES 

OF  LOGS 
availablf 

PRINCIPAL 

AJ7UTFER 

TFMPERATURt 
(0EGRFES  <>C) 

SPECIFIC 

CONDUCTANCE 

(UMHtlS/CM 

AT  25°  C) 

LUCAL  NUMbFR 

nTHEP 

nATA 

avaraolf 

l)W  WL 

1000  M 

12/02/1075 

182 

C  t  E  t  J  9  T 

31 OCCNN 

A-20-00 

200BC 

T 

-  - 

«• 

-- 

11 1ALVM 

-- 

A-21-02 

1  5BCC 

-- 

— 

111ALVM 

A-21-02 

lbAOO 

-- 

-- 

-- 

0 

— 

-- 

-- 

A-21-03 

OfeABA 

•  - 

-- 

-- 

-  " 

1  1  1  Al_VM 

-- 

A-21-00 

26RBA 

.. 

-- 

-- 

mm 

-  - 

A-21-04 

08UQO 

20  R 

1070 

120VLCC 

A-21-00 

33DCD 

20  R 

05/29/1060 

n 

120VLCC 

-- 

A-21-04 

33DQD 

T 

3  R 

1040 

-- 

-- 

400GRCG 

-- 

-  - 

0-1 7-01 

25»SC 

12  R 

00/  / 1  937 

-- 

D 

34 1 MRTN 

18.0 

bBO 

0- 1 6-0 1 

0  6  A  6B 

B 

96 


Table  11.  —  Records  of  selected  springs  in  the  upper  Verde  River  area 


Local  number:  See  figure  2  for  description  of  well-numbering 
and  location  system;  U,  unsurveyed. 

Use  of  water:  C,  commercial;  E,  power;  H,  domestic;  I,  irrigation; 
P,  public  supply;  R,  recreation;  S,  stock;  T,  institution; 

U,  unused;  Z,  other. 

Altitude  of  land  surface:  In  feet  above  the  National  Geodetic 
Vertical  Datum  of  1929;  determined  from  U.S.  Geological 
Survey  topographic  maps. 

Discharge:  C,  current  meter;  E,  estimated;  V,  volumetric; 

W,  weir;  Z,  other. 


Principal  aquifer:  111ALVM,  alluvium;  120VLCC,  volcanic  rocks; 
121VERD,  Verde  Formation;  310KIBB,  Kaibab  Limestone;  310TRWP, 
Toroweap  Formation;  310CCNN ,  Coconino  Sandstone;  310SUPI, 
Supai  Formation;  310NACO,  Naco  Formation;  330RDLL,  Redwall 
Limestone;  341MRTN,  Martin  Formation;  374TPTS,  Tapeats 
Sandstone;  400GRCG,  granitic  gneiss;  400GRNT,  granite. 

QW  data  available:  B,  common  ions;  I,  both  common  ions  and  trace 
elements . 


altitude 

DISCHARGE 

SPECIFIC 

USE 

OF  LAND 

(gallons 

DATE 

conductance 

QW 

LOCAL 

OF 

SURFACE 

PER 

DISCHARGE 

PRINCIPAL 

temperature 

(UMHuS/CM 

data 

NuMBER 

water 

(FEET) 

minute) 

measured 

AQUIFER 

(OEGREES  C) 

AT  25  C) 

NAME  OF  SPRING 

available 

A-ll-06 

1  0A 

u 

u 

2660 

10 

E 

10/10/1951 

120VLCC 

39.0 

4600 

VERDE  HUT 

I 

A  - 1 1 “Ob 

1  7  C 

u 

H,  1 

3870 

220 

E 

04/21/1976 

-- 

21.0 

490 

I 

A-12-0S 

02C 

u 

u 

3100 

-- 

-- 

120VLLC 

7.5 

4^0 

OR  I PP  I NG 

8 

A  “  1  2  -05 

0QD 

u 

u 

34«0 

-- 

— 

16.0 

600 

A- 1 2-05 

1  0A 

u 

s 

359U 

— 

120VLCC 

1  1.0 

900 

table  mtn 

1 

A  - 1  2-05 

20b 

u 

H,S,  I 

3160 

50 

E 

02/03/ 1959 

341MRTN 

21.0 

690 

BROWN 

B 

A  - 1 2  -  0  b 

01H 

u 

s 

4200 

-- 

120VLCC 

18.0 

540 

ceoar 

b 

A  - 1  2  -  0  b 

11D 

u 

H,S 

4100 

2 

V 

03/31/1977 

1  1  1  ALVM 

1  1.0 

430 

HACKBtRRY 

b 

A  -  1  2-0  7 

1  40 

u 

E 

4290 

18620 

C 

07/10/1952 

3  1  ON  A  co 

— 

-- 

FOSSIL 

b 

A-12-09 

008 

u 

s 

7120 

3 1 ok  I bb 

•• 

WILDCAT 

A-l 3-04 

23BBD 

$ 

5100 

? 

E 

07/10/1959 

120VLCC 

18.5 

-- 

RY  AL 

A- 1 3-05 

1  ACBfl 

s 

3540 

3 

V 

12/13/1977 

120VLCC 

18.5 

675 

cottonwood 

b 

A  - 1 3-05 

29CBB 

u 

3b80 

-- 

-- 

-- 

-- 

-- 

NORTH  MINE 

A  -  1  3  -05 

2QCC  A 

s 

3700 

2 

E 

12/21/1976 

4  oogrnt 

18.0 

990 

MINE 

I 

A-l 3-0b 

10AAD 

s 

4000 

7 

E 

10/20/1959 

120VLCC 

19.0 

BULL  PFN 

b 

A  - 1 3 -09 

23ARB 

s 

6840 

20 

E 

10/10/1952 

3 1  OK  TbB 

8.0 

-- 

clovfr 

A  - 1 3-0  9 

26CB8 

H 

7035 

1 

E 

06/03/1953 

3 1  Ok  T  b9 

10.0 

-- 

FORT  YFOUR 

A-l 3-09 

?AAB6 

-- 

7000 

-- 

-- 

3 1  OK  TbB 

9.0 

-- 

PIVOT  ROCK 

A-13-10 

1  AbDb 

H 

7010 

-- 

310KT8B 

-- 

-- 

LONG  VALLEY 

A-l 4-02H24Ano 

P,S 

5480 

2 

F 

04/20/1978 

400GRCG 

13.0 

440 

POWELL 

b 

A-14-0  5 

0OAAA 

s 

4390 

2 

E 

04/18/1978 

400GRCG 

14.5 

660 

GOAT  CAMP 

b 

A-lO-Ob 

3?caa 

5 

3670 

0.1 

E 

10/20/1959 

1 20VLLC 

-- 

hance 

A-ia-oa 

32  a 

u 

s 

5060 

1000 

E 

05/28/1959 

310CCNM 

15.5 

buCkhqpn 

B 

A-l 4-09 

3  1  DOC 

z 

5930 

100 

E 

05/27/1959 

310CCNM 

1  1.0 

BEAR 

B 

A - 1 5-02 

01C 

u 

5520 

2 

E 

05/10/1978 

400GRCG 

14.5 

6000 

A- 1 5-02 

02A1 

u 

p 

5960 

.. 

3ql MRTN 

12.0 

325 

Cl  TFF 

A  - 1 5-02 

0?  A? 

u 

p 

5980 

-- 

341MRTN 

-- 

-  - 

BALTIMORE 

A  - 1 5-02 

020 

u 

p 

6155 

-- 

-- 

341MRTN 

16.0 

3bS 

silver 

I 

A-l 5-02 

1 101 

u 

p 

6140 

-- 

— 

374TPTS 

13.5 

470 

T  W  T  N 

A  - 1 5-02 

11D2 

u 

p 

6200 

•• 

-- 

341MPTN 

12.0 

lbO 

COPPER  CHIEF 

A - 1 5-02 

1  1U3 

IJ 

u 

6160 

40 

E 

05/1 0/1978 

374TPTS 

14.0 

450 

A-15-02 

1)H 

u 

P»s 

6080 

-- 

341 MRTN 

14.0 

345 

ALLEN 

A-15-03 

29  AC  A 

s 

4170 

1 

E 

11/13/1959 

121 VFRD 

15.0 

-- 

QUAIL 

B 

A-15-04 

0  0  AC  A 

I 

3340 

5 

F 

06/09/1977 

121 VFR0 

19.0 

700 

cottontail 

b 

A-  1  5-05 

1  1  aab 

s 

3630 

85 

c 

06/04/1974 

3 1 0SUP I 

25.0 

400 

beavfrhead 

B 

A- 1 5-06 

23BDC 

T 

3980 

.. 

.. 

310SUPI 

21  .5 

330 

.. 

A-15-Ob 

23bDD 

T 

3980 

2 

E 

04/20/1978 

310SUPT 

21.5 

330 

-- 

A-15-Ofc 

3 1 DB  A 

I 

3600 

1050 

c 

06/19/1948 

121 VFRD 

21.0 

925 

MONTEZUMA  WELL 

I 

A- 1 5-06 

32CBD 

H,S,I 

3595 

15 

E 

0?/0b/l959 

121 VFRD 

24.0 

-- 

SCO  A 

b 

A-15-06 

35CAC 

S  #  H 

4120 

75 

E 

07/10/1959 

3 1 0CCNN 

21.0 

450 

walker  cp 

b 

A-  1  5-0  7 

1  4  ACC 

s 

4990 

1350 

F 

10/19/1959 

31 0CCNN 

15.5 

.. 

WET  BEAVER 

b 

A-lb-02 

1  40  AC 

4275 

2 

E 

05/04/1978 

34 1 MRTN 

17.0 

2300 

HOGPEN 

A-16-02 

2AADA 

P 

5780 

52 

V 

05/10/1978 

341MRTN 

14.0 

580 

WALNUT 

A- 1 6-0  3 

21CBB 

IJ 

3375 

b0 

F 

10/29/1950 

1 21 VFRD 

-- 

-- 

gravel  plant 

b 

A-16-03 

3  1  DC  A 

P 

3900 

600 

F 

10/24/1958 

330RDLL 

18.0 

-- 

HASKELL 

I 

A-16-04 

14CCC 

p 

3520 

300 

F 

07/10/1974 

.. 

_  _ 

LOLO-MAI 

A-16-0q 

15CCC 

s 

3575 

137 

E 

12/11/1951 

-- 

?0 . 0 

-- 

SPRING  CREEK 

b 

A- 1 6-04 

1S00D1 

I 

3575 

60 

C 

02/12/1952 

-- 

19.5 

-- 

frey  ranch 

b 

A-16-04 

150002 

-- 

3590 

10 

E 

07/10/1974 

-- 

A  -  1  6  -  0  q 

2  ?BB  A 

H,  I 

3510 

160 

C 

12/10/1952 

3 1 0SUP I 

19.0 

— 

turtle  pond 

b 

A-16-Oq 

23BBB 

z 

3525 

2b4 

C 

07/09/1952 

.. 

21.5 

tree  rout 

A  - 1 6-0q 

2^BBC 

3525 

3879 

C 

05/20/l9b8 

3 1 0SUP  T 

19.5 

BUBBLING  POND 

b 

A-16-04 

23DDC 

H 

3500 

13913 

c 

08/04/  19qQ 

121 VFRD 

20.0 

-- 

PAGE 

b 

A-  16-0q 

27CRD 

3480 

1 

F 

03/01/1974 

— 

16.5 

575 

HOLLY 

A  - 1 6-04 

3  3b  A  B 

I 

3440 

1  1  1 

W 

03/01/1974 

•• 

18.5 

500 

shfepshead  canyon 

B 

A- 16-Oq 

3aBBb 

I 

3480 

4 

E 

02/06/1959 

.  . 

HELLS  CANYON 

b 

A-l 6-0q 

35  ABC 

-  - 

3390 

520 

W 

02/04/1959 

-- 

LOWER  NEWELL 

A- 1 6-05 

12ADD 

s 

4270 

1 

E 

04/25/1974 

3 1 0SMP  T 

12.5 

675 

BELL  HOCK 

A-17-02 

0  3  A  A  A 

u 

366  0 

75 

F 

06/06/1977 

310SUPI 

18.5 

350 

-- 

b 

A  - 1 7 -0  3 

05C 

u 

u 

3670 

15 

F 

10/1 0/19dJ 

330RDLL 

19.0 

-- 

-- 

a 

A- 1 7-03 

OSD 

u 

u 

3620 

2700 

Z 

10/10/1951 

330RDLL 

19.5 

SUMMERS 

b 

A-l 7 -03 

17U«C 

IJ 

3550 

50 

E 

03/22/1977 

310SUPT 

20.0 

525 

A  - 1 7 -0  7 

1  1  ACC 

H »  S 

6340 

25 

E 

12/13/1960 

-- 

1  1.0 

200 

WOODS 

A  -  1  A  -  0  1 

1 BwBBD 

s 

4205 

-- 

310SUPT 

19.0 

650 

KING 

A  -  1  A  -  0  3 

32A 

u 

u 

3760 

1000 

E 

10/10/1951 

330RDLL 

25.0 

PARSON 

b 

A-lA-06 

08  ACD 

p 

5040 

75 

E 

03/0b/l974 

.  _ 

.  _ 

350 

BANJO  BILL 

B 

A-l  A-0b 

27CCA 

H 

4560 

115 

E 

02/14/1952 

-- 

14.0 

tndian  gardens 

A-lA-Ob 

?7CCD 

I 

4580 

177 

C 

02/1 4/1952 

-- 

14.0 

Thompson  pasture 

A-lP-0a 

1  3D  AB 

P 

7185 

— 

-- 

120VLLC 

8.0 

85 

DOUBLE 

A-1A-09 

0  7C  A  0 

P 

7135 

-- 

— 

120VLCC 

9.5 

85 

DAIRY 

A- 1 9-04 

0  2C  A  A 

s 

6180 

1 

E 

08/1 1/1949 

120VLCC 

.. 

_  _ 

DORSEY 

A-  1 9-04 

36  ACC 

s 

6360 

10 

E 

09/20/1962 

3  1  OK  TbB 

-- 

-- 

bunkfr  hill 

A-19-05 

09AAD 

S  #  H 

6895 

5 

E 

09/20/1962 

120VLCC 

10.0 

-  - 

LOCKWOOD 

A-19-0S 

24CCC 

s 

6750 

2 

E 

09/20/1962 

3 1  OK  I BB 

-- 

-- 

BUZZARD 

A-19-05 

25DDA 

s 

6740 

0.1 

V 

08/25/1949 

310TRWP 

8.5 

-- 

barney 

A  -  1  9  -  0  b 

1 SDOO  t 

c 

5760 

291 

08/13/1949 

310CCNN 

1  1.0 

_  _ 

STERLING 

8 

A  - 1 9 -0b 

1 50002 

u 

5760 

21 

08/13/1949 

310CCNN 

1  1.0 

-- 

STERLING 

B 

A-l 9-0b 

150003 

II 

5760 

20 

F 

08/13/1949 

310CCNN 

1  1.0 

-- 

STERLING 

A-l  9-0b 

27EBCC 

5465 

1 

E 

08/1 7/1949 

310SUPI 

12.0 

-  - 

GRASSY  MFADOW 

B 

A-19-Ob 

27w0 

u 

p 

5440 

— 

-- 

-- 

11.5 

475 

CAVE 

b 
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altitude 

discharge 

SPECIFIC 

USE 

OF  LAND 

(gallons 

DATF 

CONDUCTANCE 

gw 

LOCAL 

OF 

SURFACE 

PER 

DISCHARGE 

PRINCIPAL 

TEMPFRA  TURF 

(UMHOS/CM 

DATA 

number 

WATER 

( FEE  T 1 

minute) 

MEASURED 

AQUIFER 

(degrees°c) 

AT  25  °  C) 

NAME  OF  SPRING 

available 

A-19-Ob 

u 

I 

5480 

25 

F 

08/ 1 7/1949 

310SUPT 

13.0 

-- 

LOLAMI 

A-lB-Ob 

3UAC1 

u 

H 

5300 

50 

E 

08/18/1949 

310SUPI 

13.0 

SHERWOOD 

A-19-0b 

34WC2 

u 

H 

5300 

25 

F 

08/18/1949 

310SUPT 

13.0 

-- 

hummingbird 

A-20-04 

OSBCO 

H 

6740 

-- 

-- 

1 20VLCC 

10.5 

— 

lower  hull 

A-en-oii 

03CO0 

S 

67  05 

120VLCC 

— 

-- 

railroad 

A-20-04 

OqABB 

S 

6655 

20 

E 

08/31/1949 

120VLCC 

10.5 

.. 

POTSOn 

A-20-04 

10CAB 

II 

6b95 

10 

E 

09/?0/l9b2 

1 20VLCC 

15.5 

-- 

gray 

A-20 -04 

3^AAB 

s 

6  325 

-- 

-- 

1 20VLCC 

KELSEY 

A-20-04 

39AB0 

s 

5915 

0.5 

E 

07/29/1949 

3 1  Ok  I bb 

S  .  5 

BABES  HOLE 

A-20-flb 

UCCC 

p 

6895 

10 

V 

07/08/195? 

120VLCC 

9.0 

-- 

LINDBERGH 

A-20-Od 

3»cnB 

s 

6895 

a 

F 

07/16/1959 

3 1  Ok  1 bb 

_  _ 

babbtt 

A-21-02 

30CAC 

s 

6985 

? 

F 

U9/30/1976 

120VLCC 

1  1  .  U 

170 

WEST  TWIN 

R 

A-21-02 

30OAB 

s 

7060 

o.l 

E 

09/30/1976 

1 20VLCC 

15.0 

140 

FAST  TWIN 

B 

A-21-93 

23ABC 

s 

6840 

0.5 

F 

08/18/1^65 

120VLCC 

-- 

-- 

BUCK 

A-21-03 

27B»0 

s 

6720 

0.7 

F 

08/18/1965 

1 1 1 AL  VM 

-- 

— 

ROSILDA 

A-21 -04 

20BCA 

s 

6720 

0.5 

F 

08/1 8/1965 

120VLCC 

garland 

A-21 -04 

3?OAD 

-- 

6690 

1 

E 

08/31/1949 

120VLCC 

1  1.0 

-- 

L  0 
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Table  12. — Measurements  of  water  level  In  selected  wells  in  the  upper  Verde  River  area 


Local  number: 

See  figure  2  for  description  of  well 

-numbering 

and  location 

system. 

Water  level:  : 

Site  status:  F, 

flowing;  P,  pumping; 

R ,  recently 

pumped;  S, 

nearby  pumping 

water  LEVEL, 

DATE 

IN  FEET  BELOW 

METHOD  OF 

LOCAL  NUMBER 

measured 

LAND  SURFACE 

MEASUREMENT 

A* 1 3-05  05BDC 

07/15/1959 

50.10  R 

S 

08/20/1959 

54.05 

S 

09/17/1959 

54.70 

S 

lO/lb/1959 

54.48 

S 

1 1/13/1959 

55.1 1 

S 

12/16/1959 

55.09 

S 

04/22/ 1 9b0 

54. 7u 

S 

06/02/1960 

54.62 

s 

06/24/1960 

54.75 

s 

07/21/1960 

54.96 

s 

06/15/1961 

55.20 

s 

04/19/1962 

56.93 

s 

04/04/1963 

56.98 

s 

01/03/1964 

55.34 

s 

01/19/1965 

54.79  R 

s 

02/18/1966 

54.41 

s 

02/08/1967 

54.99 

s 

02/07/1968 

54.07 

s 

12/01/1976 

58.15  W 

s 

08/01/1977 

55.70  R 

T 

08/11/1977 

55.25 

T 

01/18/1978 

56.50 

T 

02/28/1979 

55.40 

S 

A  - 1 3-05  05DBB 

01/19/1965 

45.65 

s 

02/08/1967 

45.79 

A - 1 3-05  06A A A 

01  /0b/  1977 

23.26  R 

s 

04/11/1977 

23.80  R 

s 

A - 1 3-05  13DBC 

12/08/1976 

95.74 

s 

08/01/1977 

95.85 

s 

A- 1 3-05  15AAA 

04/08/1959 

42.60 

s 

12/07/1976 

40.95 

s 

08/01/1977 

41.20 

T 

01/18/1978 

41.00 

T 

02/28/1979 

41.00 

s 

A-13-05  17ABB3 

01/19/1965 

41.50 

s 

02/08/1966 

41.55 

A-13-10  06 AD A 

07/13/1966 

468.20 

s 

03/14/1968 

468.50 

05/06/1968 

468.10 

04/14/1969 

467.10 

03/17/1970 

467.80 

04/06/1971 

467.40 

02/10/1972 

472.00 

T 

A-14-04  02CCD 

03/30/1977 

22.95 

s 

08/01/1977 

23.50 

T 

A- 1 4-04  13DAB3 

03/29/1977 

104.20 

S 

08/01/1977 

104.80 

s 

A-  1  4-05  02B AD 

08/01/1970 

35.00 

R 

06/01/1972 

53.00 

R 

12/01/1972 

54.00 

R 

06/01/1973 

50.00 

E 

12/01/1973 

54.00 

R 

06/01/1974 

53.00 

R 

12/01/1974 

64.00 

R 

06/01/1975 

64.00 

R 

A  - 1 4-05  1 7  A  AC 

11/25/1958 

63.00 

S 

06/12/1959 

64.97 

S 

07/15/1959 

65.15 

S 

08/19/1959 

65.21 

S 

01/21/1960 

64.35 

S 

06/15/1961 

61.85 

S 

04/19/1962 

53.02 

S 

04/04/1963 

60.10 

s 

01/02/1964 

70.26 

s 

01/19/1965 

65. 36 

s 

02/07/1966 

38.63 

s 

02/08/1967 

42.61 

s 

02/07/1968 

39.20 

s 

02/26/1969 

35.50 

s 

02/16/1970 

48.30 

s 

01/16/1971 

42.10 

s 

03/07/1972 

39.40 

s 

04/05/1973 

35.20 

s 

02/07/1974 

44.50 

s 

03/10/1975 

37.30 

s 

01/22/1976 

39.60 

s 

01/25/1977 

43.20 

s 

01/18/1978 

41 .25 

T 

02/28/1979 

30.70 

s 

A  - 1 4 - 0 5  32BBB1 

01/06/1977 

22.71 

s 

05/10/1977 

22.10 

s 

06/01/1977 

21.85 

z 

06/21/1977 

22.03 

z 

07/01/1977 

21.80 

z 

08/01/1977 

21.54 

z 

09/01/1977 

21.96 

z 

10/01/1977 

21.87 

z 

11/01/1977 

22.31 

z 

12/01/1977 

22.38 

z 

01/01/1978 

22.68 

z 

01/18/1978 

22.87 

z 

Method  of  measurement:  E,  estimated;  L,  geophysical  logs; 
R,  reported;  S,  steel  tape;  T,  electric  tape;  Z,  other. 


DATE 

WATER  LEVEL# 

IN  FEET  BELOW 

METHOD  OF 

LOCAL  NUMBER 

MEASURED 

LAND  SURFACE 

MEASUREMENT 

A- 1 4-05  32BBB1 

02/01/1978 

23.  OR 

Z 

CONTINUED 

03/01/1978 

23. OR 

Z 

04/01/1978 

22.53 

z 

05/01/1978 

22.00 

z 

06/01/1978 

21.86 

z 

07/01/1976 

22.10 

z 

08/01/1978 

21.96 

z 

09/01/1978 

22.02 

z 

10/01/1978 

22.22 

z 

1  1/01/1976 

22.08 

z 

02/28/1979 

23.66 

s 

05/09/1979 

20.62 

z 

06/01/1979 

19.55 

z 

07/01/1979 

19.33 

z 

06/01/1979 

19.08 

z 

09/01/1979 

19.50 

z 

10/01/1979 

19.30 

z 

1  1/01/1979 

20.00 

z 

01/14/1980 

22.18 

s 

02/01/1980 

22.63 

z 

03/01/1980 

21.80 

z 

03/18/1980 

22.01 

s 

04/01/1980 

22.06 

z 

05/01/1980 

19.92 

z 

06/01/1980 

20.18 

z 

08/28/1980 

19.73 

s 

A  - 1 4-05  32CBB2 

04/01/1959 

69.00 

R 

04/30/1959 

73.01 

P 

s 

03/16/1977 

70.65 

s 

04/11/1977 

75.30 

R 

S 

A - 1 4 - 1 0  04ABD 

07/20/1966 

7.60 

s 

09/20/1978 

9.90 

s 

A-14-10  32DBD 

06/09/1966 

303.80 

s 

05/01/1969 

309.35 

s 

03/17/1970 

303.20 

s 

04/06/1971 

303.30 

s 

02/10/1972 

308.00 

T 

02/12/1974 

305.50 

T 

01/20/1976 

315.50 

s 

01/31/1977 

308.60 

s 

02/23/1978 

339.90 

T 

02/28/1979 

335.00 

T 

A- 1 5-03  12ADB1 

10/14/1956 

17.98 

S 

06/11/1959 

18.08 

S 

07/14/1959 

17.52 

S 

08/18/1959 

lb. 50 

S 

09/17/1959 

16.50 

S 

10/15/1959 

16.18 

S 

1  1/10/1959 

15.95 

s 

06/15/1961 

18.09 

s 

04/19/1962 

16.50 

S 

04/05/1963 

16.97 

s 

07/16/1963 

19.12 

s 

01/03/1964 

16.00 

s 

01/20/1965 

16.95 

s 

02/09/1966 

16.82 

s 

02/09/1967 

19.10 

s 

08/16/1977 

30.90 

T 

01/18/1978 

20.85 

T 

02/28/1979 

23.80 

S 

A-15-03  12ADB2 

1 0/14/1958 

23.60 

S 

04/23/1959 

23.51 

S 

06/11/1959 

23.37 

S 

07/15/1959 

23.01 

S 

08/18/1959 

23.20 

S 

09/17/1959 

23.03 

s 

10/15/1959 

23.03 

s 

11/13/1959 

23.09 

s 

04/19/1962 

20.75 

s 

04/05/1963 

23.82 

s 

07/16/1963 

25.72 

s 

01/03/1964 

25.27 

s 

01/20/1965 

20.58 

s 

02/09/1966 

20.35 

s 

02/09/1967 

20.75 

s 

08/16/1977 

30.65 

T 

A - 1 5-04  02CCB2 

06/11/1959 

72.23 

s 

08/21/1959 

75.00 

R 

10/15/1959 

70.90 

01/21/1960 

71.00 

03/02/1960 

71.19 

04/21/1960 

71.68 

06/02/1960 

72.35 

06/23/1960 

71.90 

06/15/1961 

70.30 

04/19/1962 

72.90 

04/05/1963 

70.67 

07/16/1963 

70.65 

01/03/1964 

73.28 

01/20/1965 

71.21 

02/07/1966 

72.05 

02/10/1967 

72.67 

A-15-04  02CCB4 

07/26/1977 

103.65 

R 

T 

01/24/1978 

81.90 

T 

02/28/1979 

90.70 

T 

Table  12. --Measurements  of  water  level  in  selected  wells  in  the  upper  Verde  River  area — Continued 
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local  number 

DATE 

MEASURED 

water  LEVEL, 

IN  FEET  BELOW 

land  surface 

methoo  OF 

MEASUREMENT 

LOCAL  NUMBER 

date 

MEASURED 

WATER  LEVEL, 

IN  FEET  BELOW 
LAND  SURFACE 

METHOO  OF 
MEASUREMENT 

A-15-04 

02CCC2 

04/30/1959 

93.50 

S 

A-16-04 

20BBB 

02/27/1975 

173.00 

L 

06/11/1959 

92.80 

09/08/1977 

174.60 

T 

07/15/1959 

96.25 

R 

08/20/1959 

92.65 

A-16-05 

14DAD 

08/06/1974 

382.20 

a 

09/18/1959 

93.68 

R 

09/01/1974 

383.35 

a 

06/28/1977 

97.05 

R 

10/01/1974 

383.98 

s 

11/01/1974 

383.70 

s 

A-15-04 

04DDC1 

08/18/1959 

36.85 

3 

12/01/1974 

383.52 

3 

09/18/1959 

37.22 

01/01/1975 

382.82 

8 

10/15/1959 

36.76 

02/01/1975 

382.92 

S 

12/18/1959 

36.90 

03/01/1975 

382.87 

8 

01/21/1960 

37.47 

04/01/1975 

382.88 

S 

03/02/1960 

37.90 

05/01/1975 

382.32 

8 

06/02/1960 

37.15 

06/01/1975 

382.26 

8 

06/23/1960 

37.09 

07/01/1975 

383.03 

8 

07/21/1960 

37.30 

08/01/1975 

383.68 

8 

09/21/1960 

37.64 

09/01/1975 

384.71 

S 

06/15/1961 

38.88 

10/01/1975 

385.07 

8 

04/19/1962 

41.84 

11/01/1975 

385.50 

8 

04/05/1963 

41.08 

12/01/1975 

385.39 

3 

01/03/1964 

42.20 

01/09/1976 

384.62 

S 

01/20/1965 

53.08 

01/25/1977 

368.30 

T 

02/07/1966 

44.05 

08/11/1977 

387.80 

T 

02/10/1967 

44.12 

09/07/1977 

388.20 

8 

03/07/1968 

43.69 

02/01/1978 

386.60 

a 

11/23/1969 

44.06 

S 

03/01/1979 

384.50 

s 

02/16/1970 

44.30 

3 

01/18/1971 

42.80 

3 

A-16-06 

17CBB1 

04/26/1974 

417.40 

T 

03/07/1972 

48.10 

3 

06/11/1974 

417.80 

T 

04/05/1973 

46.70 

3 

08/02/1974 

419.10 

T 

02/07/1974 

47.40 

10/04/1974 

416.90 

T 

03/10/1975 

46.60 

08/01/1977 

421.45 

T 

01/22/1976 

56.40 

01/31/1978 

419.70 

T 

01/25/1977 

60.40 

s 

03/01/1979 

418.35 

T 

06/07/1977 

60.05 

3 

01/18/1978 

59.60 

T 

A-17-05 

11DCC2 

05/21/1957 

125.30 

02/28/1979 

56.05 

3 

03/04/1960 

126.65 

06/16/1961 

127.20 

A-15-04 

09ADD 

01/01/1976 

F 

04/19/1962 

134.45 

07/12/1977 

5.20 

3 

01/03/1964 

125.50 

01/20/1965 

125.30 

A-15-04 

12ABB 

11/13/1974 

206.79 

T 

02/08/1974 

129.40 

T 

07/21/1977 

200.50 

T 

A-17-05 

15ABD 

10/24/1973 

500.09 

T 

A-15-04 

1 5DAC 

07/01/1972 

F 

T 

12/01/1973 

501.72 

S 

07/27/1977 

11.65 

R 

T 

01/01/1974 

502.01 

s 

08/16/1977 

-1.05 

T 

02/01/1974 

501.00 

a 

03/01/1974 

499.80 

a 

A- 1 5-06 

21DDC 

07/16/1974 

26.00 

R 

04/01/1974 

498.10 

8 

02/01/1978 

25.50 

3 

05/01/1974 

497.88 

a 

06/01/1974 

499.98 

s 

1 

i 

o 

W 

220CD 

10/15/1958 

15.50 

8 

07/01/1974 

502.48 

s 

04/23/1959 

22.05 

3 

08/01/1974 

503.22 

s 

06/11/1959 

22.45 

S 

09/01/1974 

502.89 

8 

07/13/1959 

22.45 

S 

10/01/1974 

502.78 

8 

08/18/1959 

21.80 

S 

11/01/1974 

501.03 

S 

09/17/1959 

22.01 

3 

12/01/1974 

498.46 

a 

10/15/1959 

21.43 

3 

01/01/1975 

497.39 

s 

12/17/1959 

20.38 

3 

02/01/1975 

496.07 

3 

01/22/1960 

20.30 

S 

02/27/1975 

494.54 

8 

03/02/1960 

20.15 

8 

03/01/1975 

494.35 

S 

04/21/1960 

20.66 

3 

04/01/1975 

488.73 

8 

06/02/1960 

21.43 

3 

05/01/1975 

484.45 

S 

06/23/1960 

21.66 

3 

06/01/1975 

487.88 

8 

04/19/1962 

23.12 

3 

07/01/1975 

496.84 

S 

08/01/1975 

498.22 

S 

A-16-03 

27BAD 

10/15/1958 

F 

10/01/1975 

498.69 

8 

02/09/1978 

-.10 

8 

11/01/1975 

498.48 

S 

12/01/1975 

498.48 

8 

A-16-03 

30ABD 

05/01/1957 

360.00 

R 

01/22/1976 

496.40 

02/08/1978 

351.30 

T 

01/25/1977 

481.30 

T 

08/02/1977 

499.65 

T 

A-16-03 

310CA 

01/01/1961 

11.50 

R 

01/31/1978 

502.20 

T 

10/27/1977 

27.00 

3 

02/28/1979 

501.65 

T 

A-16-03 

34CC01 

03/23/1959 

138.60 

3 

A-17-05 

25AAA 

01/13/1967 

596.20 

T 

01/03/1964 

146.90 

S 

07/11/1972 

598.20 

T 

01/20/1965 

137.80 

S 

02/07/1966 

144.00 

z 

A-17-05 

25BBD 

01/16/1967 

209.60 

3 

02/09/1967 

144.10 

z 

03/14/1974 

208.60 

A-16-03 

34CC02 

04/21/1972 

165.00 

R 

A-17-05 

26CAA2 

01/06/1967 

19.50 

8 

04/01/1977 

174.00 

8 

05/06/1972 

23.80 

04/05/1973 

12.20 

A-16-03 

34CDC 

01/03/1964 

215.60 

3 

02/05/1974 

20.03 

8 

04/01/1977 

224.00 

S 

04/16/1974 

21.21 

Z 

04/26/1974 

19.82 

Z 

A-16-03 

35DAB2 

01/01/1975 

F 

05/31/1974 

20.34 

z 

09/01/1977 

16.90 

T 

06/11/1974 

18.54 

z 

06/19/1974 

18.57 

z 

A-16-03 

35DCD 

01/01/1950 

F 

06/24/1974 

19.27 

z 

01/01/1968 

20.00 

R 

08/06/1974 

19.21 

z 

09/01/1977 

23.50 

T 

01/17/1975 

20.04 

3 

A-16-03 

35DDC 

10/07/1958 

25.00 

R 

A-17-05 

29BAD 

05/22/1960 

400.00 

R 

09/07/1977 

26.40 

T 

12/15/1960 

395.00 

T 

05/08/1972 

396.60 

T 

A-16-03 

36DAC 

03/07/1975 

57.00 

3 

09/07/1977 

60.10 

T 

A-17-05 

3  4  A  A  A 

12/16/1960 

168.20 

a 

04/17/1974 

166.40 

s 
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Table  12. --Measurements  of  water  level  in  selected  wells  in  the  upper  Verde  River  area--Continued 


WATER  LEVEL, 

DATE 

IN  FEET  BELOW 

METHOD  OF 

LOCAL 

NUMBER 

measured 

LAND  SURFACE 

MEASUREMENT 

A-17-06 

’lRBAC 

05/23/1957 

40.23 

S 

01/03/1967 

47.10 

10/11/1979 

43.65 

S 

A-17-06 

30ABC 

01/13/1967 

482.70 

T 

07/11/1972 

485.95 

T 

03/06/1974 

459.80 

02/25/1975 

450.80 

L 

A-17-06 

30BBB 

12/14/1960 

437.50 

T 

04/19/1962 

454.42 

T 

01/03/1964 

439.70 

T 

02/09/1966 

439.40 

S 

02/09/1967 

439.80 

T 

02/07/1968 

439.70 

T 

02/26/1969 

439.60 

T 

02/16/1970 

440.80 

T 

01/18/1971 

440.80 

T 

04/05/1973 

441.40 

T 

02/07/1974 

440.90 

T 

02/11/1975 

441.80 

S 

01/22/1976 

441.50 

01/25/1977 

436.00 

T 

08/01/1977 

444.80 

T 

01/31/1978 

445.10 

T 

03/01/1979 

444.32 

T 

A- 1 8-07 

15CCB2 

07/22/1965 

101.04 

S 

04/07/1967 

113.75 

S 

06/02/1967 

125.40 

s 

09/19/1967 

1 33.86 

s 

11/02/1967 

138.80 

s 

02/09/1968 

115.61 

s 

08/27/1968 

136.25 

s 

09/30/1968 

136.70  S 

s 

04/09/1969 

119.35 

s 

03/17/1970 

133.50 

s 

04/09/1971 

151.13  S 

s 

04/09/1973 

82.93  S 

s 

03/24/1975 

112.37 

s 

01/22/1976 

157.60 

s 

01/25/1977 

138.10 

s 

10/31/1977 

119.70 

s 

01/18/1978 

142.80 

T 

03/01/1979 

138.88 

T 

WATER  LEVEL# 


DATE 

IN  FEET  BELOW 

method  OF 

LOCAL  NUMBER 

MEASURED 

LAND  SURFACE 

measurement 

A-18-07 

15CCC1 

01/11/1967 

117.90 

S 

01/22/1976 

168.00 

s 

11/02/1977 

163.75 

s 

01/18/1978 

161.10 

T 

03/01/1979 

155.07 

T 

A-18-07 

15CCC2 

07/02/1977 

705.00 

R 

09/01/1977 

711.30 

T 

A-18-07 

16BDB 

01/11/1967 

8.25 

S 

01/30/1978 

16.50 

S 

A-18-07 

16DAC1 

10/24/1969 

140.00 

R 

01/30/1978 

161.00 

T 

A-18-07 

22BAA2 

10/31/1977 

713.00 

T 

04/13/1978 

712.60 

T 

01/09/1980 

714.60 

T 

A-18-07 

22BAB 

01/11/1967 

108.40 

S 

04/13/1978 

115.00 

T 

A-19-06 

14WBDC 

10/27/1978 

830.00 

T 

05/20/1980 

826.85 

T 

A-19-07 

01DD0 

08/23/1976 

420.00 

T 

03/10/1977 

424.40 

T 

A-20-08 

18BCC 

04/14/1965 

432.42 

T 

04/05/1971 

448.20 

T 

02/20/1973 

480.40 

T 

03/06/1974 

463.15 

T 

03/01/1975 

474.00 

07/25/1977 

483.00 

T 

01/18/1978 

832.40 

P 

T 

A-20-08 

1  9  ABA 

02/20/1973 

334.90 

T 

03/01/1975 

329.00 

T 

01/18/1978 

650.10 

P 

T 

A-20-08 

20DBC 

12/01/1975 

275.00 

T 

03/01/1975 

288.60 

T 

07/21/1977 

289.60 

T 

A-21-04 

33DDD 

05/29/1968 

8.50 

R 

05/08/1973 

2.50 

S 

Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area 
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Local  number:  See  figure  2  for  description  of  location  system; 

UNSURV,  unsurveyed. 

Site:  SP,  spring;  GW,  ground  water. 

Geologic  units:  111ALVM,  alluvium;  120VLCC,  volcanic  rocks; 
121VERD,  Verde  Formation;  310CCNN,  Coconino  Sandstone; 
310SUPI,  Supai  Formation;  310NACO,  Naco  Formation; 

330RDLL,  Redwall  Limestone;  341MRTN,  Martin  Formation; 
400GRNT,  granite;  400GRCG,  granitic  gneiss. 


Code  for  agency  analyzing  sample:  1028,  U.S.  Geological  Survey 
analysis,  laboratory  unidentified;  80020,  U.S.  Geological 
Survey  analysis,  Denver  laboratory;  9704,  Arizona  Department 
of  Health  Services;  9802,  Salt  River  Valley  Users'  Association; 
9801,  Private  laboratories,  Arizona  Testing  Laboratory  and 
Engineers  Testing  Laboratories,  Inc. 

Specific  conductance:  Values  are  in  micromhos  per  centimeter  at 
25°  Celsius. 


SPh- 


AGENCY 

CIFIC 

HARD¬ 

LOCAL 

ANA¬ 

CON¬ 

HARD¬ 

NESS, 

CALCIUM 

IDENT¬ 

GEu- 

0  a  I E 

LYZING 

DUCT¬ 

NESS 

noncar- 

dis¬ 

I¬ 

LOGIC 

OF 

sample 

ANCE 

PH 

TEMPER¬ 

(MG/L 

bqnate 

solved 

FIER 

SITE 

UNIT 

sample 

(CODE 

( M I  CRU¬ 

ATURE 

AS 

(MG/L 

(MG/L 

NUMBER) 

MB  U  S  ) 

(UNITS) 

(0EGoC) 

CACU3) 

CAC03) 

AS  C  A ) 

x> 

o 

1 

1 

10a  unsurv 

SP 

120VLCC 

51-12-10 

1  02tJ 

46b0 

mm 

.  - 

474 

0 

lib 

SP 

120VLCC 

77-12-14 

1028 

4600 

6.5 

39.0 

450 

0 

1  1  0 

SP 

120VLCC 

77-12-14 

1028 

4600 

6.5 

39. S 

450 

0 

110 

SP 

120VLCC 

79-0b-12 

80020 

-- 

-- 

-- 

460 

0 

110 

A  - 1 l-0b 

1 7C  UNSURV 

SP 

— - 

76-04-21 

1  02a 

490 

7.6 

21.0 

260 

11 

59 

A-12-05 

02C  UNSURV 

SP 

120VLCC 

77-12-13 

1028 

480 

6.1 

7.5 

240 

35 

50 

A-12-05 

1 0  A  UNSURV 

SP 

120VLCC 

77-12-13 

1028 

Q00 

7.3 

11.0 

500 

67 

92 

A” 1 2-05 

248  UNSURV 

SP 

3  4  1  M  R  T  N 

59-02-03 

1028 

678 

6.0 

81.5 

316 

0 

58 

SP 

341MRTN 

77-12-13 

1028 

690 

7.4 

21.0 

32o 

0 

61 

A-12-06 

0 1 B  UNSURV 

SP 

1 20VLCC 

77-12-14 

1028 

540 

7.2 

18.0 

260 

0 

61 

A  -  1  2-  0b 

1 1 D  UNSURV 

SP 

1  1  1ALVM 

77-12-14 

1028 

420 

7.5 

4.0 

180 

2 

50 

A  - 1  2-0  7 

140  UNSURV 

SP 

3  1  0  N  A  C  0 

52-02-15 

1028 

758 

-  - 

mm 

mm 

-m 

SP 

3  1  0  N  A  C  0 

52-02-16 

1028 

753 

-- 

21.5 

424 

26 

1  04 

SP 

31 OWACO 

52-07-10 

lo28 

750 

-- 

24.0 

— 

mm 

— 

SP 

3  1  ON  a  CO 

54-10-07 

1026 

7o  0 

-  - 

21  .5 

-- 

— 

-- 

SP 

310NACO 

55-0t>-s0 

1026 

756 

6.7 

21.0 

mm 

— 

SP 

310NACO 

56-0b-22 

1028 

7b2 

7.4 

21.5 

426 

33 

-- 

SP 

310NACO 

57-05-29 

1026 

7b5 

7.4 

21  .5 

4  1  6 

21 

-- 

SP 

3  1  ON A  CO 

58-07-22 

1028 

747 

7.2 

21.5 

4  0  0 

12 

-- 

SP 

310NACO 

59-07-15 

1  028 

745 

7.3 

21.0 

4  1  0 

16 

10b 

SP 

3 1 0  N  A  C  0 

78-05-24 

1  028 

700 

6.7 

22.0 

4 1  U 

12 

98 

A- 1 3-04 

1  2  A  A  A 

CM 

121 VErO 

79-05-03 

60020 

4500 

-- 

-- 

-- 

— 

-- 

A- 1  3-04 

1  2AD0 

GW 

121VER0 

76-12-23 

1028 

2375 

7.0 

20.0 

1500 

1  1  0  0 

150 

A  - 1 3-05 

056AU2 

GW 

1 2 1 vE  RO 

76-12-01 

10  26 

950 

7.5 

13.0 

370 

14 

74 

A-13-05 

0S8DC 

GW 

121 VEKD 

76-07-28 

9  704 

-  - 

-  - 

-  - 

-  - 

-  - 

— — 

GW 

121 VERO 

79-05-31 

60o?0 

1100 

-  - 

mm 

-  . 

— 

A- 1 3-0  5 

0  5  D  A  B  1 

GW 

1 21 VERO 

77-11-21 

1  02e 

1250 

7.4 

— 

-- 

— 

-- 

A-13-05 

05DAC2 

GW 

1  2  1  VERO 

79-05-31 

80020 

1440 

— 

— 

— 

-- 

— 

A-13-05 

05DPA 

GW 

1 2  1  VERO 

7  5-0b-2 1 

9  7  04 

568 

6.0 

— 

118 

-- 

28 

A-13-05 

0  6  A  A  A 

GW 

121 VERO 

77-01-06 

1  028 

850 

7.2 

18.0 

41  0 

q 

75 

A-13-05 

ObBBUl 

GW 

l 2 1 vERD 

76-1^-23 

1028 

1950 

7.0 

c  4 . 0 
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270 

75 

A-13-05 

06C8C2 

GW 

UlALvM 

7 7-04-12 

1  o26 

5600 

7.6 

20. 0 

730 

270 

63 

A-13-05 

0  60  A  A  1 

GW 

121 VERO 

76-12-02 

1026 

1900 

7.5 

— 

520 

170 

98 

A-13-05 

0  7  B0  A 

GW 

1  1  1  A  L  V  M 

7 5-07-18 

9704 

1110 

-- 

-- 

500 

-- 

62 

GW 

1  1  1  A  L  V  M 

75-11-19 

9  7  04 

1  2b0 

8 . 0 

— “ 

440 

— - 

64 

GW 

1  1 1 ALVM 

76-12-09 

1028 

1200 

7.7 

18.0 

430 

0 

5b 

A-13-05 

08BDA1 

GW 

121 VERO 

76-12-02 

1  0  28 

1600 

7.4 

— 

500 

90 

95 

A-13-05 

12CCA 

GW 

121 VErO 

77-11-21 

lo2o 

1250 

7.7 

— 

630 

570 

150 

A-13-05 

1  30«C 

GW 

121 VERO 

79-05-03 

80020 

4  35 

7.4 

18.5 

— 

-- 

-- 

A-13-05 

1  5  A  A  A 

GW 

121 VErO 

59-03-29 

1026 

-- 

7.7 

-- 

18200 

1  8000 

518 
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Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area— Continued 


SuOlUMt 
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A  -  1 3-0  5 

ObD  A  A  1 

76-1 6-06 

67 

230 

4.4 

-- 

1 1 

430 

0 

4  bO 

130 

A  - 1 3-05 

0  7  B  f>  A 

7  5-0  /  - 1 8 

83 

150 

6.9 

-- 

— 

-- 

-- 

260 

70 

75-11-19 

65 

1  30 

8.7 

— 

-- 

0 

1  90 

6b 

76-16-09 

7  U 

160 

2.5 

— 

3.8 

559 

0 

1  90 

4b 

A-l 3-05 

0BBOA1 

76-16-06 

64 

160 

3.5 

-- 

10 

501 

0 

350 

88 

A-l 3-05 

1  ?CC  A 

77-1 1-61 

1  lo 

9.4 

.  1 

-- 

5.1 

360 

0 

540 

5.0 

A-13-05 

1  30BC 

79-05-03 

-- 

-- 

-- 

-- 

-- 

-- 

u 

-- 

A-13-05 

1  5  A  A  A 

59-03-65 

4450 

-- 

76 

?a3oo 

-- 

?66 

0 

647Q0 

3530 
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bHLTDS, 

SuLIOb, 

IM  I  T  P  U  - 

N  I  T90- 

PHOS- 

PHhS- 

FLUu- 

SILICA, 

K  E  b  I  l)  U  t 

SUM  OF 

bOL  Tl)S  , 

Gt  N  r 

GEU » 

phOkUS , 

PHATF, 

lucal 

RIDE, 

U  I  S- 

AT  1  d0 

CuNbTI- 

U  I  S- 

to  I T  W  A  f  E 

Im02  +  i'J05 

t)9  r  9u , 

npTHO, 

IOEnT- 

DATE 

0T.5- 

60l  V 1 0 

ntG.  c 

TuFNTa , 

SULVEU 

DIS- 

L)  I  b- 

DIS¬ 

UlS- 

I  - 

OF 

SuLvEu 

tMb/L 

L)  T  b- 

0  I S- 

C  TONS 

SOLVtD 

SuI.VEl) 

SOLVED 

SiJLVFD 

K  1 1 R 

S  A  M  P  L  t 

(MG /l 

Ab 

SUL  VEU 

SOLVtO 

PEP 

(Mu/L 

CMG/L 

tMG/L 

(MG/L 

Ab  F) 

bill?  I 

(MG/L  J 

tMb/L) 

AC-F  T) 

AS  N) 

Ab  Nl 

AS  P) 

AS  P|)4 ) 

A- 1 1 -Ob 

ioa  unsijhv 

31-12-10 

1.5 

bO 

-  . 

5100 

•» 

— 

_  - 

-m 

77-12-14 

1 .5 

b  9 

51  60 

4.32 

-- 

.00 

.02 

,0b 

77-12-14 

1.4 

b9 

-- 

3060 

4.19 

-- 

.00 

.01 

.03 

79- Ob-12 

1.5 

b? 

-- 

3950 

4.39 

-- 

-- 

-- 

A  -  1  1  -  0  b 

ltc  IjUSUPV 

73-04-21 

.2 

44 

?10 

.42 

.33 

.07 

.21 

A-l 2-03 

0  ?C  UNSUkV 

77-12-13 

.2 

75 

.  . 

353 

,4b 

_ 

1.2 

.00 

.oo 

A-12-03 

1 0  A  UMbUhV 

77-12-13 

.2 

43 

-- 

300 

.02 

-- 

.00 

.00 

.00 

A" 1 2-03 

84b  uMSMftV 

39-02-03 

.2 

54 

441 

.80 

.3? 

-- 

-- 

-- 

77-12-1? 

.4 

4fl 

440 

.31 

-- 

.41 

.0? 

.0b 

A- 1 2-0b 

016  UNSU9V 

77-12-14 

.2 

34 

— 

?bO 

.49 

.  1  3 

.00 

.00 

A-l?-0b 

1  1 0  UN3IIRV 

77-12-14 

.3 

6? 

311 

.42 

-  - 

.00 

.10 

.31 

A-12-0  7 

14  0  U  M  S 1 1 9  V 

38-02-13 

— 

-- 

-- 

-- 

-- 

-- 

32-02-13 

.  1 

14 

440 

.30 

-  - 

mm 

-- 

32-07-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

54-10-07 

-  - 

-- 

-  - 

-  - 

-  - 

-  - 

-  - 

35-0b-30 

mm 

mm 

— 

-  _ 

— 

— 

■mm 

-  - 

36-0b-22 

— 

-- 

— 

-- 

-- 

-- 

mm 

-- 

37-05-29 

-- 

-- 

-- 

-- 

-- 

— 

mm 

-- 

30-07 -22 

-- 

-- 

— 

-- 

-- 

mm 

-- 

59-07-13 

.3 

1  7 

457 

.59 

-- 

-“ 

-  - 

76-03-24 

.1 

13 

— 

457 

.59 

.  - 

.14 

.01 

.03 

A-l 3-04 

1  ?  A  A  A 

79-03-03 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  3  -  0  4 

1  8  A  DU 

73-12-2? 

1  .0 

53 

-- 

20b0 

2.63 

-- 

1 .4 

.07 

.21 

A-l  3-03 

03bA02 

73-1 2-01 

.5 

35 

31? 

.«3 

.91 

.04 

.  1  2 

A  - 1 3-03 

OSHDC 

73-07-20 

-- 

-  - 

-  - 

-  - 

-  - 

-  - 

79-05-31 

— 

mm 

— 

mm 

-  _ 

— 

-  - 

-  - 

A-l 3-03 

OSOAbl 

77-11-21 

-- 

mm 

-- 

-- 

-- 

-- 

-- 

-- 

A-l 3-03 

030AC2 

79-05-31 

-- 

— 

-- 

— 

-- 

-- 

— 

-- 

-- 

A-l  3-03 

0  30  B  A 

73-06-21 

.7 

-- 

40a 

-- 

-- 

a.  9 

-- 

-- 

-- 

A-13-03 

0  3  A  A  A 

77-01 -03 

.4 

58 

559 

.76 

1  .3 

1.3 

.07 

.21 

A  -  1  3  -  0  3 

03BBU1 

7  fo - 1 2-23 

2.9 

97 

— 

1530 

2.11 

.23 

.1? 

.40 

A-13-03 

03CBC? 

77-04-12 

.7 

53 

3790 

5.13 

-- 

.44 

.10 

.31 

A-13-03 

030  A  A  1 

73-12-02 

2.9 

75 

1310 

1.76 

-- 

.01 

.00 

.00 

A-13-03 

0  7  60  A 

73-07-10 

.7 

— 

07  1 

-- 

-- 

mm 

-- 

75-11-19 

.7 

-- 

d7l 

-- 

-  - 

-  - 

— — 

-  - 

”  - 

73-12-09 

.7 

35 

803 

1.10 

1  .V 

1  .9 

.07 

.81 

A-13-03 

06BDA 1 

73-12-02 

2.4 

70 

-- 

1110 

1.51 

-- 

.11 

.00 

.00 

A-13-03 

1  2CCA 

77-11-21 

.5 

37 

-- 

1020 

1.39 

-- 

.34 

.01 

.03 

A-13-03 

1  3DBC 

79-05-03 

— 

-- 

-- 

-- 

-- 

-- 

— 

-- 

A-13-03 

1  3  A  A  A 

59-03-25 

-- 

1 5 

-- 

9  /  7  0  0 

132 

-- 

-  - 

-  - 

-  - 

104 


Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area— Continued 


CHRO- 


cadmium 

M I UM  t 

COPPER , 

IRON  t 

LEAD, 

LOCAL 

ARSENIC 

BURUN, 

TOTAL 

tutal 

TOTAL 

TOTAL 

IRON, 

total 

ident¬ 

DATE 

ARSENIC 

dis¬ 

DIS¬ 

RECOV¬ 

RECuV- 

recov¬ 

RECOV¬ 

dis¬ 

recov¬ 

i¬ 

OF 

TOTAL 

solved 

SOLVED 

ERABLE 

FRAtiLE 

erable 

ERABLE 

solved 

erable 

fier 

SAMPLE 

(UG/L 

(U6/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  AS) 

A  S  AS) 

AS  8 1 

AS  CD) 

AS  CR) 

AS  CU) 

AS  EE) 

AS  FE) 

AS  PB) 

A-ll-Ob 

ioa  unsuhv 

51-12-10 

-- 

-- 

-- 

-- 

-• 

77-12-10 

-- 

9100 

-- 

-- 

-- 

8  7  0 

-- 

77-12-10 

-- 

9100 

-- 

-- 

-- 

790 

-- 

79-08-12 

-- 

1400 

320 

-- 

-- 

-- 

-- 

700 

-- 

A-l 1-06 

1 7  c  UNSUHV 

76-00-21 

-  - 

— 

20 

-- 

-  - 

-  - 

-  - 

0 

-  - 

A-12-05 

0  ?C  UNSUHV 

77-12-13 

-- 

-- 

30 

-- 

-- 

50 

-  . 

A- 1 2-05 

ioa  unsuhv 

77-12-13 

-- 

00 

-- 

-  - 

-- 

40 

-- 

A  - 1 2-05 

246  UNSUHV 

59-02-03 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

77-12-13 

-- 

130 

30 

-- 

A  - 1 2-0b 

01b  UNSUHV 

77-12-10 

-  - 

— 

20 

— 

-  - 

-  - 

-  - 

40 

-- 

A  - 1 2-0b 

110  UNSIJkV 

77-12-10 

20 

»  . 

-  _ 

40 

.  . 

A  - 1 2-07 

100  UNSUHV 

52-02-15 

-- 

-- 

« 

-- 

-- 

-- 

-- 

-- 

52-02-16 

-- 

— 

-- 

-- 

-- 

-- 

mm 

-- 

52-07-10 

-- 

-- 

-  - 

-- 

-- 

-- 

-- 

-  - 

-- 

50-10-07 

-- 

-- 

-- 

-  - 

— 

-- 

-- 

-- 

-- 

55-06-30 

.  - 

-- 

.  - 

.. 

•  m 

56-06-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

57-05-29 

-- 

-- 

— 

-- 

-- 

-- 

-- 

-- 

-- 

58-07-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

59-07-15 

-- 

— 

-- 

-- 

-- 

78-05-20 

-  . 

60 

-  . 

.  . 

.  . 

.  . 

20 

.. 

A  -  1  3  -  0  A 

1  2  A  A  A 

79-05-03 

12 

'  — 

-- 

-- 

-- 

-- 

— 

-- 

J> 

1 

O 

X7 

1  2ADU 

76-12-23 

17 

1  700 

-- 

-- 

-- 

20 

-- 

A  - 1 3-0  5 

05BAD2 

76-12-01 

-- 

28 

280 

-- 

-- 

— 

-- 

10 

-- 

A-l 3-05 

05800 

76-07-28 

50 

-- 

-- 

-  - 

-- 

-- 

-  - 

-- 

79-05-31 

43 

_ 

mm 

.  . 

-  - 

.  . 

_  _ 

A-13-05 

05DAB1 

77-11-21 

-- 

68 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-l 3-05 

050AC2 

79-05-31 

67 

-- 

-- 

A-13-05 

O5D0A 

75-06-21 

30 

— 

<10 

40 

<50 

<50 

— 

<50 

A-13-05 

0  6  A  A  A 

77-01-06 

— 

1  4 

200 

-- 

-  - 

-  - 

-  - 

30 

-- 

A-13-05 

06BRD1 

76-12-23 

— 

650 

.. 

.  . 

-  . 

130 

.  . 

A-13-05 

06CBC2 

77-00-12 

-- 

30 

1000 

-- 

-- 

-- 

-- 

230 

-- 

A-13-05 

06DAA  1 

76-12-02 

-- 

-- 

480 

-- 

-  - 

20 

-- 

A-13-05 

07BOA 

75-07-18 

20 

-- 

-- 

<10 

<10 

<50 

<50 

<50 

75-11-19 

-  - 

-- 

-- 

-- 

-- 

-  - 

-- 

— 

-  - 

76-12-09 

24 

010 

.  . 

-  . 

.  . 

A-13-05 

0  080  A  1 

76-12-02 

22 

460 

-- 

-- 

-- 

-- 

10 

-- 

A-13-05 

1  2CC  A 

77-11-21 

-- 

62 

0 

-- 

-- 

-- 

-- 

50 

-- 

A-13-05 

130BC 

79-05-03 

3 

3 

— 

1 

10 

4 

90 

-- 

14 

A-13-05 

1  5  A  A  A 

59-03-25 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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MANbA- 

NESt, 

MANGA¬ 

MERCURY 

SILVER, 

ZINC, 

LOCAL 

TOTAL 

NESE, 

TOTAL 

SELE¬ 

TOTAL 

TOTAL 

IDENT¬ 

DATE 

RECOV¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RECOV- 

RECOV¬ 

I¬ 

OF 

ER  A  b  L  t 

SOLVED 

ERABLE 

TOTAL 

EkABLE 

ERABLE 

FIER 

sample 

C  UG/L 

IUU/L 

(UG/L 

(Ub/L 

(UG/L 

(UG/L 

AS  NiN) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZlM) 

A-l l-Ob 

10a  UNSURV 

51-12-10 

__ 

-  _ 

•  - 

77-12-14 

-- 

60 

i  .a 

-• 

-- 

77-12-19 

-- 

1  0  0 

.0 

-- 

-- 

-- 

79-06-12 

-- 

-- 

-- 

A-l  1 -Ob 

17C  UNsURV 

76-04-21 

-- 

n 

-- 

-- 

-- 

A-12-05 

02C  UNSUKV 

77-12-13 

-  - 

10 

.0 

.  - 

-  . 

— 

a-12-os 

1 0  A  UNSURV 

77-12-13 

-- 

40 

^.0 

-- 

-- 

-- 

A-  1  2-05 

24B  UNSURV 

59-02-03 

-- 

— 

-- 

-- 

-- 

-- 

77-12-13 

20 

.0 

-- 

-- 

-  - 

A  -  1 2- Ob 

OlB  UNSUKV 

77-12-14 

-  - 

30 

.0 

-- 

-- 

-  - 

A-12-Ob 

UU  UNSURV 

77-12-14 

-- 

120 

.0 

-- 

-- 

A  - 1 2-0  7 

14Q  UNSURV 

52-02-15 

— 

— 

-- 

-- 

-- 

-- 

52-02-16 

-- 

-- 

-- 

-- 

-  - 

52-07-10 

-- 

-- 

-- 

-- 

-- 

-- 

54-10-07 

-  - 

-- 

-  - 

-  - 

55-0b-30 

-  - 

.  . 

— 

-  - 

56-06-22 

-- 

-- 

-- 

-- 

-- 

-- 

57-05-29 

-- 

— 

-- 

-- 

-- 

50-07-22 

-- 

-- 

-- 

-- 

-- 

59-07-15 

-  - 

-  - 

-- 

-- 

-  - 

70-05-24 

-  . 

0 

•  d 

A  - 1 3-0  4 

1  2  A  A  A 

79-05-03 

-- 

-- 

-- 

-- 

-- 

A-l 3-04 

1  2  ADD 

76-12-23 

-- 

10 

-- 

-  - 

A-l 3-05 

05BAD2 

76-12-01 

-- 

0 

-- 

-- 

-- 

A  - 1 3-05 

05BDC 

76-07-20 

-  - 

-  — 

-  - 

-  - 

-  " 

-  - 

79-05-31 

-- 

-- 

A  - 1 3- 05 

050 Ab 1 

77-11-21 

-- 

-  - 

-- 

-- 

-- 

A-l 3-05 

05DAC2 

79-05-31 

-- 

-- 

-- 

— 

-- 

A  - 1 3-05 

05DBA 

75-06-21 

<50 

-  - 

<  •  5 

<10 

<10 

SO 

A-l 3-05 

OfeAA  A 

77-01-06 

10 

-  - 

-  - 

-  - 

-  - 

A  - 1 3-05 

066BU1 

76-12-23 

40 

-- 

-- 

-- 

A  - 1 3-05 

06CBC2 

77-04-12 

-- 

50 

-- 

-- 

A  - 1 3-05 

06DAA1 

76-12-02 

-- 

10 

-- 

-- 

A  - 1 3-05 

07BDA 

75-07-18 

<50 

— 

<  .  5 

<10 

<  1  0 

7  0 

75-11-19 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

76-12-09 

-- 

0 

-- 

-- 

A- 1 3-05 

086DA 1 

76-12-02 

-- 

20 

-- 

-- 

-- 

A- 1 3-05 

12CCA 

77-11-21 

8 

-- 

-- 

A- 1 3-05 

13UBC 

79-05-03 

1  0 

-- 

.  1 

1 

0 

50 

A- 1 3-05 

1  5  A  A  A 

59-03-25 

-- 

-- 

-- 

-- 

-- 

-- 
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Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 


SPE- 

AGENCY  CIFIC  HARO- 


LOCAL 

ANA¬ 

CON¬ 

HARD¬ 

NESS, 

CALCIUM 

IDENT¬ 

GEU- 

D  A  1  E 

LYZING 

DUCT¬ 

NESS 

noncar- 

DIS¬ 

I¬ 

LUGIC 

OF 

SAMPLE 

ANCE 

PH 

TEMPER¬ 

(MG/L 

BONaTE 

SOLVED 

FIER 

SITE 

UNIT 

sample 

(CODE 

(MlCRO- 

ATURE 

AS 

(MG/L 

(MG/L 

NUMBER) 

MHOS) 

(UNITS) 

(DFG°C) 

C  ACu3 ) 

CAC03) 

AS  C  A ) 

A-l 3-05 

1 5BDB  1 

GW 

l  2 1 V  ERD 

7b-12-02 

1  U28 

640 

7  .b 

16.0 

320 

59 

69 

A-13-05 

lbBAD 

GW 

1  1  1  ALVM 

76-12-07 

1026 

1900 

7.5 

18.0 

800 

4b0 

140 

A  -  1 3-0  5 

1  7A882 

GW 

76-12-16 

1  028 

800 

7.0 

18.5 

420 

9 

78 

A-l 3-03 

1  7  C  A  A 

GW 

1  1  1 alvm 

77-11-21 

1020 

2600 

-- 

1200 

7b0 

150 

A-l 3-03 

1  8CBB 

SP 

1 2  0 vLCC 

77-12-13 

1028 

675 

7 . 4 

18.5 

320 

55 

76 

A  - 1 3-05 

27DC81 

GW 

121 VERD 

77-02-02 

1026 

1200 

7.4 

19.0 

b20 

350 

100 

A  - 1  3-05 

2°CCA 

SP 

400GRNT 

76-12-21 

1026 

940 

7.1 

18.0 

500 

lbO 

120 

A-l 3-0b 

1  0A  AD 

SP 

120VLCC 

59-10-20 

1028 

4b7 

7.5 

19.0 

232 

0 

40 

A-13-0b 

23B8C 

GW 

120VLCC 

bb-09-22 

1020 

805 

7.4 

360 

lbO 

110 

A-l 3- 0  b 

29D8B 

GW 

120VLCC 

78-02-15 

1026 

400 

7.4 

25.0 

160 

0 

31 

A-l  3-07 

1  4  B  A  B 

GW 

1 20 VLCC 

66-09-22 

1028 

350 

7  .  b 

__ 

154 

6 

52 

A- 1 4-02H24ADD 

SP 

400GRCG 

78-04-20 

1026 

440 

7.0 

13.0 

200 

0 

53 

A-l 4-03 

0  4  A  A  A 

SP 

400GRCG 

78-04-18 

1026 

660 

7.1 

14.5 

-- 

-- 

96 

A  -  1 0 -0  3 

17QDD1 

GW 

1 1 1  ALVM 

78-03-16 

1026 

700 

7.4 

— 

340 

41 

90 

A  -  1  4-  0  3 

2  t  BAD 

GW 

400GRNT 

78-03-16 

1028 

500 

b  .  9 

16.0 

250 

84 

73 

A  -  1 0 -0  4 

02CBA 

GW 

121  VERD 

79-05-30 

80020 

700 

7.2 

20.0 

-_ 

-- 

A- 14-04 

0200C 

GW 

1  2  1  VERD 

77-04-12 

1026 

640 

7.0 

16.0 

300 

0 

54 

A-l 4-04 

0  38  AB  1 

GW 

121  vEkD 

79-05-30 

00020 

2400 

— 

-- 

-- 

-- 

-  - 

A- 1 4-04 

0  3  6  B  D 1 

GW 

121 VEkD 

79-05-30 

60020 

625 

— 

-- 

-- 

-- 

A  - 1 4 -0  4 

03BCD 

GW 

-- 

79-05-30 

60020 

700 

-- 

-- 

A  -  1  4  -  0  4 

03DBC1 

GW 

121 VERD 

77-04-13 

1026 

9  0  0 

7.4 

17.0 

420 

130 

83 

A  -  1  4  -  0  4 

1  1  ADD 

GW 

121 VEKD 

79-05-30 

60020 

640 

— 

-- 

-- 

-- 

-- 

A  -  l  4  -  0  4 

l  Ida  a? 

GW 

1 21 VERD 

79-05-30 

80020 

700 

— 

-- 

— 

-- 

A  -  1  4  -  0  4 

1 108A 1 

GW 

121 VERD 

79-05-30 

80020 

720 

-- 

— 

— 

-- 

-- 

A  -  1  4  -  0  4 

12C0C 

GW 

121 VERD 

79-05-30 

00020 

900 

-- 

-- 

-- 

— 

-- 

A  -  1  4  -  0  4 

130CA1 

GW 

1 2 1 VERD 

79-03-31 

80020 

925 

— 

— 

mm 

_ 

.. 

A  -  1  4  -  0  4 

1 3BDB  1 

GW 

121 VERD 

74-01-15 

9704 

526 

7 . 7 

-- 

300 

67 

86 

GW 

1 21 VERD 

76-01-15 

9704 

-- 

-- 

-- 

-- 

— 

-- 

o 

1 

1 

< 

1 3B0D3 

GW 

121 VERD 

79-05-31 

80020 

840 

-- 

-- 

-- 

-- 

A  -  1  4  -  0  4 

1 30AC2 

GW 

121 VERD 

79-05-30 

60020 

650 

-- 

-- 

-- 

A  -  1  4  -  0  4 

1 3DCD3 

GW 

1  1 1 ALVM 

77-03-2° 

1  v?0 

550 

7  .  b 

_ 

240 

1 

43 

A-l 4-04 

1 4aOC2 

GW 

1 21 VERD 

7°-05-31 

80o20 

1425 

-- 

-- 

-- 

-- 

-- 

A  -  1  4  -  0  4 

14UAD 

GW 

1 21 VErD 

79-05-31 

00020 

975 

-- 

-- 

-- 

— 

-- 

A-l 4-04 

1  4DB8 

GW 

1 21 VERD 

38-10-21 

1026 

1700 

7.5 

19.5 

280 

1 

32 

A- 1 4-04 

14DBC1 

GW 

121 VERD 

77-03-30 

1026 

1°00 

7.6 

20.0 

360 

92 

50 

TT 

O 

1 

O' 

1 

< 

1 4DCB 1 

GW 

121 VERD 

77-04-06 

1026 

bOOO 

7  .  b 

21.0 

1000 

790 

120 

Gw 

121 VERD 

79-05-31 

60020 

bOoO 

7.8 

22.5 

-- 

-- 

— 

A  -  1  4  -  0  4 

2  4D  A  A 

GW 

121 VERD 

/7-04-07 

1020 

700 

7.3 

18.0 

350 

18 

61 

GW 

121 VERD 

74-05-30 

00020 

750 

7.2 

19.0 

mm 

-- 

A- 1 4-05 

0  1  AAD 

GW 

1 21 VERD 

75-02-13 

9704 

500 

7.3 

-- 

246 

0 

63 
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sodium* 

MAGNE¬ 

SODIUM 

POTAS¬ 

POTAS¬ 

chlu- 

LOCAL 

SIUM, 

SODIUM, 

ad¬ 

SIUM 

SIUM, 

BICAR- 

SULFATE 

ride, 

ident¬ 

DATE 

DIS¬ 

DIS¬ 

sorp¬ 

0 1  s  - 

DIS¬ 

BUNATE 

Car¬ 

dis¬ 

dis¬ 

i¬ 

OF 

SOLVED 

SOLVED 

tion 

SOLVkD 

SOLVED 

1MG/L 

bonate 

solved 

solved 

fier 

SAMPLE 

(MG/L 

(MG/L 

RATIO 

(MG/L 

(MG/L 

AS 

(MG/L 

(MG/L 

(MG/L 

AS  MG  1 

AS  NA) 

AS  NA) 

AS  K) 

HC03 ) 

AS  Cu3) 

AS  S04) 

AS  CL) 

A-13-05 

15BDB1 

76-12-02 

35 

1  1 

.3 

1.8 

320 

0 

78 

4.9 

A* 1 3-05 

16BAD 

76-12-07 

1 1  0 

150 

2.3 

4.1 

418 

0 

780 

18 

A-13-05 

1 7  ABB? 

76-12-16 

55 

41 

.9 

-- 

1.8 

503 

0 

50 

21 

A-13-05 

1  7C  A  A 

77-11-21 

210 

240 

3.0 

-- 

4.6 

590 

-- 

770 

290 

A-13-05 

1  8CBB 

77-12-13 

31 

28 

.7 

-- 

3.0 

320 

0 

79 

19 

A-13-05 

?7DCB 1 

77-02-02 

91 

65 

1  . 1 

-- 

3.7 

336 

0 

430 

53 

A-13-05 

29CCA 

76-12-21 

49 

29 

.6 

2.6 

420 

0 

2u0 

20 

A-13-06 

1  oaaq 

59-10-20 

32 

— 

.3 

1  2 

-- 

290 

0 

6.2 

9.0 

A- 1 3-06 

?38BC 

66-09-22 

23 

-- 

-- 

37 

-- 

248 

0 

150 

60 

A-13-06 

?«DRB 

78-02-15 

19 

30 

1.0 

4.4 

240 

0 

7.5 

13 

A  -  1  3-0  7 

14BAB 

66-09-22 

18 

-- 

-- 

1  7 

-- 

180 

0 

1? 

22 

A-14-02H24ADD 

78-04-20 

17 

25 

.8 

23 

260 

0 

33 

15 

A-ia-03 

0  4  A  A  A 

78-04-18 

-- 

35 

-- 

13 

350 

0 

63 

21 

A  - 1  4  -  0  3 

17DDD1 

78-03-16 

29 

30 

.7 

-- 

2.0 

370 

0 

61 

23 

A-ia-03 

2  1 B  A  0 

78-03-16 

16 

27 

.7 

-- 

.6 

200 

0 

6? 

17 

A-ia-oa 

02CBA 

•79-05-30 

— 

-- 

__ 

-- 

0 

-- 

.  . 

A-ia-oa 

02DDC 

77-04-12 

30 

2? 

.6 

2 . 7 

370 

0 

30 

15 

A-ia-oa 

03tJABl 

79-05-30 

— 

— 

-- 

-- 

— 

— 

-- 

-- 

A-14-04 

03BRD1 

79-05-30 

-- 

— 

-- 

-- 

-- 

-- 

— 

-- 

A  - 1 4 -0  4 

03BCD 

79-05-30 

-  - 

— 

-- 

-- 

-  - 

— 

-  - 

-  - 

-- 

A-14-04 

030BC  1 

77-04-13 

5o 

49 

1 .0 

-- 

3.0 

3  30 

0 

220 

31 

A-14-04 

1  1  ADO 

79-05-30 

— 

-- 

— 

-- 

— 

-- 

— 

-- 

-- 

A-14-04 

1 idaa? 

79-05-30 

-- 

-- 

-  - 

-- 

-- 

A-14-04 

1 1DBA  1 

79-05-30 

-- 

— 

-- 

— 

-- 

-- 

-- 

A-14-04 

13CDC 

79-05-30 

-  - 

-- 

— 

-  - 

-- 

— 

— 

-- 

-- 

A-14-04 

13BCA1 

79-05-31 

-  _ 

-- 

.  _ 

-- 

-- 

A-14-04 

1 3bDB  1 

74-01-15 

20 

26 

.7 

— 

260 

0 

57 

PO 

76-01-15 

— 

-- 

— 

-- 

-- 

-- 

— 

-- 

A-14-04 

1 3BDD3 

79-05-31 

— 

-- 

— 

-- 

— 

— 

-- 

A-14-04 

13DAC? 

79-05-30 

— - 

— 

— 

-- 

-  - 

-  - 

-- 

-  - 

-  - 

A-14-04 

1 3DCD3 

77-03-29 

32 

30 

.  8 

3.1 

290 

0 

47 

17 

A-14-04 

1  4ADC2 

79-05-31 

— 

— 

-- 

-- 

-- 

— 

-- 

-- 

A-14-04 

14DAQ 

79-05-31 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-04 

14DBB 

58-10-21 

40 

-- 

-- 

2S0 

-- 

340 

0 

490 

*0 

A-14-04 

14DBC1 

77-03-30 

51 

300 

6.9 

-- 

14 

320 

0 

520 

170 

A-14-04 

14DCB1 

77-04-06 

180 

1  100 

15 

-- 

?5 

310 

0 

2900 

2*o 

79-05-31 

-- 

— 

-- 

-- 

— 

— 

0 

-- 

A-14-04 

240  A  A 

77-04-07 

49 

27 

.6 

-- 

3.2 

4  1  0 

0 

56 

1  9 

79-05-30 

-- 

-- 

-- 

-- 

-- 

0 

-- 

-- 

A  - 1 4 -0  5 

0  1  AAO 

75-02-13 

22 

24 

.  7 

-- 

-- 

336 

0 

6.0 

20 
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SOLIDS, 

SOLIDS, 

NT1RU- 

NITkO- 

PHOS¬ 

phos¬ 

FLUU- 

SILICA, 

RESIDUE 

SUM  OF 

SOLIDS, 

GEN, 

gen, 

PHORUS, 

phate, 

LOCAL 

R I DE » 

DIS¬ 

AT  laO 

COMSTI- 

dis¬ 

NITRATE 

N02+N03 

ORTHO, 

ortho. 

IDENT¬ 

DATE 

DIS¬ 

SOLVED 

DEG.  C 

TUENTS, 

solved 

DIS¬ 

DIS¬ 

DIS¬ 

dis¬ 

I¬ 

OF 

SOLVED 

(MG/L 

DIS¬ 

DIS¬ 

(TONS 

SOLVED 

SOLVED 

SOLVED 

solved 

FIER 

SAMPLE 

(MG/L 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

AS  F) 

S  102 1 

(MG/L) 

(MG/l) 

AC-FT) 

AS  N) 

AS  N) 

AS  P) 

AS  P04) 

A- 1 3-05 

ISBDbl 

76- 1 2-02 

.2 

22 

-- 

378 

.51 

.28 

.02 

.06 

A  -  1 3 -0  5 

16BAD 

76-12-07 

.4 

33 

1450 

1.97 

1  .  1 

1.1 

.05 

.15 

A  - 1 3-05 

1 7  ARB2 

76-12-16 

.5 

40 

536 

.73 

.14 

.14 

.07 

.21 

A  - 1  3-05 

1  7CAA 

77-11-21 

.3 

36 

-- 

2000 

2.72 

-- 

2.0 

.05 

.15 

A  - 1 3-05 

18CBB 

77-12-13 

.3 

39 

-- 

437 

.59 

-- 

.77 

.00 

.00 

A  - 1  3-05 

27QCB  1 

77-02-02 

.4 

38 

-- 

95? 

1.29 

-- 

1.1 

.10 

.31 

A  - 1 3-0  5 

29CCA 

76-12-21 

.3 

36 

•- 

669 

.91 

-- 

.98 

.05 

.15 

A-13-06 

1  OAAD 

59-10-20 

.2 

53 

-- 

?96 

.40 

-- 

mm 

-- 

A-13-Ob 

23BBC 

66-09-22 

.2 

15 

510 

-- 

-- 

-- 

mm 

A  - 1 3-06 

29DB6 

78-02-15 

.2 

40 

-  - 

27  1 

.57 

-- 

1.6 

.02 

.  06 

A  - 1 3-0  7 

14BAB 

66-09-22 

.4 

44 

.  . 

?34 

•  . 

-  - 

-  - 

•  • 

A-14-02H24ADD 

78-04-20 

.3 

28 

-- 

325 

-- 

.52 

.00 

.00 

A  - 1 4-03 

0  4  A  A  A 

78-04-18 

.2 

31 

-- 

-- 

-- 

1.4 

.00 

.00 

A  -  1  4  -03 

1 7  DDD  1 

78-03-16 

.3 

35 

4b4 

.63 

-- 

2.3 

.04 

.12 

A-  1  4-0  3 

2  1  BAD 

78-03-16 

.3 

24 

-  - 

390 

.53 

-- 

16 

.02 

.06 

A-14-04 

02CBA 

79-05-30 

.  . 

-- 

-  - 

mm 

-  - 

.  _ 

mm 

_ 

A-14-04 

02DOC 

77-04-12 

.2 

26 

-- 

378 

.51 

.48 

.06 

.18 

A-14-04 

0  3b  AB 1 

79-05-30 

-- 

mm 

mm 

-- 

-- 

mm 

-- 

-- 

A-14-04 

03BBU1 

79-05-30 

-- 

-- 

-- 

mm 

-- 

-- 

mm 

— 

-- 

A-14-04 

03BCD 

79-05-30 

-« 

— 

-- 

-- 

-- 

-- 

-- 

— 

-- 

A-14-04 

03DBC1 

77-04-13 

.2 

3 1 

_ 

635 

.86 

.  . 

.64 

.06 

.18 

A-14-04 

1  1  ADD 

79-05-30 

-- 

-- 

— 

-- 

-- 

mm 

mm 

-- 

A-14-04 

1  1  D  A  A  2 

79-05-30 

-- 

mm 

-- 

-- 

-- 

A-14-04 

1  1DBA 1 

79-05-30 

— 

-- 

-- 

mm 

-- 

•  - 

mm 

-- 

A-14-04 

12CDC 

79-05-30 

— 

— 

-- 

— 

-- 

-- 

-- 

-- 

— 

A-14-04 

1 3BCA1 

79-05-31 

.. 

mm 

.  _ 

mm 

.  „ 

mm 

m  m 

A-14-04 

13B0B1 

74-01-15 

.8 

mm 

-- 

340 

-- 

-- 

mm 

mm 

-- 

76-01-15 

-- 

-- 

-  - 

-- 

-- 

mm 

mm 

.. 

A  -  1  4  -  0  *4 

1 3BDD3 

79-05-31 

-- 

-- 

-- 

-- 

-- 

-- 

mm 

mm 

A-14-04 

1  3DAC2 

79-05-30 

-- 

-- 

-- 

-- 

— 

-- 

A  - 1 4-04 

1  3DCD3 

77-03-29 

.8 

b  7 

383 

.  « 

.  . 

.05 

.07 

.21 

A-14-04 

1 4ADC2 

79-05-51 

mm 

— 

-- 

-- 

-- 

A-14-04 

1  4DAD 

79-05-31 

— 

— 

-- 

mm 

-- 

-- 

.  . 

A-14-04 

1  4D8B 

58-10-21 

2.4 

78 

-- 

1  1  90 

-- 

-- 

A-14-04 

14DRC1 

77-03-30 

3.4 

97 

-- 

1370 

-- 

-- 

.43 

.  1  o 

.31 

A-14-04 

14UCB1 

77-04-06 

2.3 

68 

4810 

-- 

.  . 

.0« 

.07 

.21 

79-05-31 

-- 

mm 

mm 

-- 

A-14-04 

24DAA 

77-04-07 

.8 

51 

-- 

472 

-- 

-- 

.49 

.10 

.31 

79-05-30 

-- 

— 

-- 

-- 

-- 

mm 

•  • 

A  -  1 4 -0  5 

0  1  A  AD 

75-02-13 

.1 

— 

325 

-- 

-- 

-- 

-- 

-• 

-- 
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CHRO¬ 

CADMIUM 

MIUM, 

cupper, 

IRON, 

lead, 

LOCAL 

ARSENIC 

BURUN, 

TOTAL 

total 

total 

TOTAL 

IRON, 

total 

ident¬ 

DATE 

ARSENIC 

DIS¬ 

UIS- 

RECOV¬ 

RECOV¬ 

recov¬ 

RtCuV- 

DIS¬ 

recov¬ 

i¬ 

OF 

TOTAL 

SOLVED 

SULVED 

ERABLE 

ERABLE 

erable 

FRABLE 

SOLVED 

erable 

fier 

sample 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  AS) 

AS  AS) 

AS  B) 

AS  CD) 

AS  CR) 

AS  Cu) 

AS  FE) 

AS  FE) 

AS  PR) 

A-13-05 

15BDB1 

7b-12-02 

-  - 

40 

-  . 

.  _ 

.  - 

— 

0 

— 

A-l 3-05 

lbBAD 

7b- 1 2-07 

-- 

11 

480 

-- 

-- 

-- 

-- 

10 

-- 

A-13-05 

1  7  ABB2 

7b-12-lb 

16 

200 

-- 

-- 

10 

-- 

A-13-05 

17CAA 

77-11-21 

30 

1 

-- 

-- 

-- 

-- 

40 

-- 

A-13-05 

18CSB 

77-12-13 

-  - 

-  - 

40 

-- 

-- 

-- 

20 

A-13-05 

27DCB1 

77-02-02 

-  . 

22 

320 

.  - 

— 

•  - 

10 

_ 

A-13-05 

29CCA 

7b-12-21 

-- 

1 

30 

-- 

-- 

-- 

-- 

20 

-- 

A”1 3-0b 

1  0  A  AD 

59-10-20 

-- 

-- 

-- 

-- 

-- 

A  - 1  3-0b 

23BBC 

bb-09-22 

-- 

-- 

-- 

-- 

— 

-- 

0 

-- 

A-l  3-0b 

29DBB 

78-02-15 

-  - 

14 

60 

-- 

-- 

20 

-- 

A-  1  3-07 

1  4B  AB 

bb-09-22 

-- 

-- 

.  . 

_ 

— 

0 

-  . 

A-14-02H24ADD 

78-04-20 

— 

— 

20 

-- 

-- 

-- 

0 

-- 

A-ia-03 

04A  A  A 

78-04-18 

-- 

30 

-- 

-- 

-- 

20 

-  - 

A-14-03 

17D0D1 

78-03-lb 

-- 

-- 

410 

-- 

-- 

-- 

-- 

20 

-- 

A-14-03 

2  1  B  AD 

78-03-lb 

-  - 

0 

40 

-  - 

-- 

-- 

3P 

A-14-04 

02CBA 

79-05-30 

27 

.  . 

— 

.  . 

-  . 

mm 

_ 

A-14-04 

02DDC 

77-04-12 

-- 

110 

-- 

-- 

-- 

-- 

40 

-- 

A-14-04 

0  36  AB  1 

79-05-30 

72 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-04 

038BD1 

79-05-30 

47 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-04 

036CD 

79-05-30 

1  1 

-  - 

-- 

-  - 

-  - 

-- 

-- 

A-  1  4-04 

03DBC 1 

77-04-13 

30 

290 

-- 

-  - 

-  - 

lbO 

A  - 1  4  -  0  4 

1  1AOO 

79-05-30 

24 

-- 

— 

~ 

-- 

-- 

-- 

-- 

-- 

A  - 1  4*0  4 

1 1 D  A  A2 

79-05-30 

27 

-- 

— 

1 

0 

5 

0 

5 

A  - 1  4  •  0  4 

1  idrai 

79-05-30 

21 

-- 

— 

1 

10 

22 

0 

-- 

23 

A-14-04 

12C0C 

79-05-30 

33 

-- 

— - 

— 

-  - 

-  - 

-- 

-  - 

-- 

A  - 1  4-  0  4 

13BCA1 

79-05-31 

120 

-  - 

-- 

-  . 

A-l 4-0  4 

136DB1 

74-01-15 

80 

-- 

-- 

<10 

<10 

<30 

-- 

<50 

<so 

76-01-15 

120 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 4 -0  4 

1 3BOD3 

79-05-31 

37 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A- 1 4-0  4 

13DAC2 

79-05-30 

90 

-  - 

— - 

-- 

-  - 

— 

-  - 

— 

-  - 

A- 1  4-04 

1 30CD  3 

77-03-29 

-  . 

-- 

160 

40 

A  - 1  4-  0  4 

14ADC2 

79-05-31 

16 

-- 

-- 

-- 

-  - 

-- 

A  - 1  4-  0  4 

14DAD 

79-05-31 

41 

— 

-- 

-- 

-- 

-- 

-- 

-- 

A- 1  4-0  4 

14DBb 

58-10-21 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1  4-0  4 

14DBC1 

77-03-30 

-  - 

4  *5 

800 

-  - 

— 

-  - 

— 

230 

-  - 

A  - 1  4-  0  4 

14DCB1 

77-04-0b 

-  - 

-- 

2700 

-- 

-- 

30 

79-05-31 

47 

43 

-- 

-- 

-- 

-- 

A  - 1  4-  0  4 

24DAA 

77-04-07 

-- 

-- 

18o 

-- 

-- 

-- 

-- 

10 

-- 

79-05-30 

120 

120 

— 

-- 

-- 

-- 

-- 

— 

-- 

A-  1 4-05 

OlAAD 

75-02-13 

30 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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MANGA- 

NESt, 

manga¬ 

mercury 

SILVER, 

ZINC, 

LOCAL 

TUTAL 

nese  r 

total 

SELE¬ 

TOTAL 

TOTAL 

IUENT- 

DATE 

Rt COV¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RECOV¬ 

recov¬ 

I  - 

OF 

EN  ABLE 

SOLVED 

ERABLE 

TOTAL 

ERABLE 

erable 

FItR 

Sample 

(UG/L 

(Ub/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  MN) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

A- 1 3-05 

15BDB1 

76-12-U2 

10 

-  - 

-- 

-- 

A  - 1 3-05 

16BAD 

76-12-07 

-- 

10 

— 

-- 

-- 

-- 

A- 1 3-05 

1 7  ABB2 

76-12-16 

-- 

0 

— 

-- 

-- 

-  - 

A  - 1 3-05 

1  7  C  A  A 

77-11-21 

8 

-- 

-- 

-- 

-  - 

A- 1 3-05 

18CBB 

77-12-13 

— 

10 

.0 

-  - 

-  - 

-  - 

A  - 1  3-0  5 

27UCB1 

77-02-02 

-- 

20 

-  . 

-  . 

.  . 

A-  1  3-05 

29CCA 

76-12-21 

— 

10 

-- 

-- 

A-13-06 

1  0  A  A  U 

59-10-20 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  3- Ob 

23BBC 

66-09-22 

-- 

-- 

-- 

-- 

-- 

-- 

A-13-06 

29DBB 

78-02-15 

-  - 

20 

.1 

-  - 

-  - 

-  - 

A  -  1  3  -  0  7 

14BAB 

b6-09-22 

•  _ 

w— 

-  - 

-  - 

.  . 

.  . 

A-l 4-02H24ADU 

78-04-20 

-- 

0 

.0 

-- 

-- 

-- 

A  -  1  4  -  0  3 

0  4  A  A  A 

78-04-18 

-- 

0 

.0 

-- 

-- 

-- 

A  - 1 4 -0  3 

1 7  DDD 1 

78-03-16 

-- 

40 

-- 

-- 

-- 

A  - 1 4 -0  3 

2  1  B  A  0 

78-03-16 

-  - 

50 

•  - 

-- 

-  - 

-  - 

A  -  1  4  -  0  4 

U2CBA 

79-05-30 

-- 

-  - 

-  - 

A  -  1  4  -  0  4 

02DDC 

77-04-12 

0 

-- 

A  -  1  4  -  0  4 

0  3B  A  6  1 

79-05-30 

-- 

-- 

— 

-- 

-- 

A-l 4-04 

0  3  B  B  L)  1 

79-05-30 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 4 -0  4 

03BCD 

79-05-30 

-- 

-- 

-- 

-- 

-  - 

A  -  1  4  -  0  4 

0  3l)BC  1 

77-04-13 

.  . 

0 

.  - 

.  - 

-  - 

A- 1 4-04 

1 1  ADD 

79-05-30 

-- 

-- 

-- 

-- 

-- 

-- 

o 

1 

cr 

i 

< 

1 1DAA2 

79-05-30 

0 

-- 

.0 

5 

0 

70 

A-l 4-04 

1 1 DB  A  1 

79-05-30 

u 

— 

.0 

3 

0 

80 

A-l 4-04 

12C0C 

79-05-30 

-  - 

-  - 

-  - 

-- 

-- 

-  - 

A-14-04 

1 3BC  A  1 

79-05-31 

-  - 

_ 

.  - 

-  . 

_  - 

A  -  1  4  -  0  4 

13BDB1 

74-01-15 

<50 

-- 

<.5 

<10 

<10 

300 

76-01-15 

-- 

-- 

-- 

-- 

-- 

A  - 1 4 -0  4 

1 3BDD3 

79-05-31 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 4- 0  4 

1  3 1)  A  C  2 

79-05-30 

-  - 

-  - 

-- 

-  - 

A-14-04 

1 3DCD3 

77-03-29 

.  - 

0 

-  . 

_ 

— 

.  . 

A  -  1  4  -  0  4 

1  4  ADC  2 

79-05-31 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-04 

14DAU 

79-05-31 

-- 

-- 

-- 

-- 

-- 

A-14-04 

1  4UBb 

58-10-21 

-- 

-- 

-- 

-- 

-- 

-- 

=3 

© 

1 

1 

14DBC1 

77-03-30 

-  - 

10 

-  - 

-- 

-  - 

-  - 

A-14-04 

1 40CB 1 

77-04-06 

.  - 

110 

-  - 

.  - 

-  . 

7Q-06-J1 

-- 

-- 

-- 

-- 

-- 

A-14-04 

2  4  D  A  A 

77-04-07 

-- 

0 

-- 

-- 

-- 

-- 

79-05-30 

-- 

-- 

-- 

-- 

-- 

-- 

IT 

© 

1 

1 

< 

01  AAD 

75-02-13 

-- 

-- 

-- 

-- 

-- 

-- 
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SPE 


AGENCY 

CIF  IC 

HARD¬ 

LOCAL 

ANA¬ 

CON¬ 

hard¬ 

NESS, 

CALCIUM 

ident¬ 

GEU- 

DATE 

LYZING 

DUCT¬ 

ness 

nuncar- 

DIS¬ 

i¬ 

LUGIC 

OF 

sample 

ANCE 

PH 

temper¬ 

(MG/L 

BUNATE 

SOLVED 

fier 

SITE 

UNIT 

SAMPLE 

(CODE 

(MICBU- 

ature 

AS 

(MG/L 

(MG/L 

NUMBER) 

MHUS) 

(UNITS) 

(DFG°C) 

CACU3) 

CAC03) 

AS  C  A ) 

A-14-05 

0  1  BBC? 

GW 

1 2 1 V  EKD 

79-05-02 

80020 

710 

7.2 

18.0 

mm 

mm, 

A* 1 4-05 

0  1  BCD 

GW 

1 2 1 VErD 

75-02-13 

9704 

645 

7.3 

-- 

324 

0 

74 

A- 1  4-05 

oicbb 

GW 

121VERD 

79-05-02 

80020 

660 

7.1 

18.0 

300 

0 

69 

A- 1 4-05 

02ADA 

GW 

121 VERD 

79-06-14 

60020 

730 

— 

-- 

— 

-- 

-- 

A- 1 4-05 

0  26  AB 1 

GW 

121 VERD 

78-01-24 

1026 

650 

7.2 

19.0 

300 

0 

70 

A  - 1  4-05 

026AB2 

GW 

1 2 1 VERD 

79-05-02 

6  0  o  2  0 

650 

7.2 

20.0 

... 

_ 

__ 

A- 1 4-0  5 

0  28  AD 

GW 

121 VERD 

72-04-27 

9704 

588 

8.3 

-- 

320 

0 

82 

A- 1  4-05 

02BBA 

GW 

121 VERD 

74-08-08 

9704 

909 

7.8 

— 

280 

0 

71 

A-  1 4-05 

02CAC 

GW 

121VERD 

78-02-09 

1026 

675 

7  .  1 

23.0 

290 

0 

70 

A* 1 4-05 

02CBC1 

GW 

121  VEND 

79-05-02 

80020 

600 

-« 

-  - 

-  - 

-- 

A- 1 4-05 

02CDA 

GW 

121 VERD 

79-05-02 

80020 

670 

7.1 

21.0 

mm 

__ 

— _ 

A- 1  4-05 

0  4  A  A  A 

GW 

121  VErD 

78-03-23 

1026 

475 

7.6 

18.0 

250 

0 

52 

A- 1 4-05 

1  7  A  AC 

‘  GW 

121 VERD 

58-11-25 

1028 

552 

7.4 

18.0 

266 

0 

49 

GW 

121 VERD 

79-05-0? 

80020 

660 

7.1 

19.0 

-- 

— 

— 

A-  1  4-05 

1BCAC 

GW 

1 2 1 VERD 

79-05-30 

80020 

2300 

— 

— 

-- 

-  - 

-- 

A-  1  4-05 

1  9CB  A 

GW 

121 VERO 

77-04-07 

1026 

640 

7.5 

19.0 

290 

16 

44 

GW 

121 VERD 

79-05-02 

80020 

725 

-- 

-- 

-- 

-- 

A-  1  4-05 

31CCA1 

GW 

121 VERD 

79-05-03 

80o20 

1  1  50 

7 . 1 

22.0 

-- 

-- 

— 

A* 1 4-05 

3  1  D  AD 

GW 

121 VERD 

77-04-06 

1028 

17u0 

7.0 

25.5 

490 

50 

100 

A- 1  4-05 

31DBD1 

GW 

121 VERD 

77-03-16 

1  028 

1500 

7.0 

29.5 

400 

29 

82 

GW 

1 2 1 VERD 

79-05-03 

80020 

1500 

— 

— 

.  . 

... 

A - 1 4- 0  5 

3  1  DOB 

GW 

1 2 1 VErD 

79-05-03 

80020 

1425 

-- 

-- 

-- 

A- 1  4-05 

32886 1 

GW 

1 2 1  VErD 

74-01-15 

9704 

909 

7.6 

-- 

460 

78 

1  1  0 

A - 1 4- 0  5 

32BDC 

GW 

1 2 1  VERD 

79-06-14 

80o20 

2100 

— 

-- 

— 

-- 

-- 

A- 1  4-05 

32CB61 

GW 

1 2 1 VERD 

74-01-15 

9704 

833 

7.5 

— 

384 

89 

85 

A  - 1 4 -0  5 

32CCC 

GW 

121 VERD 

77-03-31 

1026 

840 

7.1 

19.5 

360 

2 

66 

A - 1 4 -0  8 

32A  UNSURV 

SP 

3  1  0  L  C  N  N 

59-05-28 

1026 

401 

6.0 

-- 

218 

0 

51 

A - 1 4-0  9 

31DDC 

SP 

3  1  OCCnN 

59-05-27 

1028 

418 

7.8 

11.0 

226 

0 

55 

A - 1  4-  1  0 

30ACA 

GW 

310CCNN 

75-08-26 

9704 

476 

— 

272 

0 

73 

A” 1 5-02 

02D  UNSURV 

SP 

34 1  MR  T  N 

78-04-20 

1028 

365 

7.6 

16.0 

230 

26 

48 

A - 1 5-0  3 

02CBB 

GW 

121 VERD 

58-10-09 

1028 

505 

7.4 

-- 

226 

57 

35 

A- 1 5-0  3 

04DAC 

GW 

121 VERD 

73-06-27 

9704 

400 

7.6 

-- 

224 

6 

50 

A  -  1  5  -  0  3 

05BA  A 

GW 

1 2 1 VERD 

78-02-24 

1026 

560 

7.2 

29.0 

330 

85 

75 

GW 

121 VERD 

78-04-04 

1026 

650 

7.3 

29.0 

320 

70 

69 

A-  1 5-0  3 

1  1BCC 

GW 

121 VERD 

71-12-03 

9704 

333 

8.0 

-  - 

1  88 

8 

30 

A- 1 5-0  3 

1  1  D  AD 

GW 

121 VERD 

78-04-05 

1028 

825 

7.4 

370 

0 

43 

A- 1 5-03 

1  2  A  A  B 

GW 

1 2 1 VERD 

77-06-23 

10  26 

500 

7.7 

20.0 

250 

19 

47 

A-15-03 

12ADD2 

GW 

121 VErD 

77-06-17 

1028 

1050 

7.6 

18.0 

470 

39 

71 

A-15-03 

12B8A 

GW 

121 VErD 

77-06-24 

1026 

600 

7.7 

19.0 

270 

17 

41 

A-15-03 

1  3CD  A 

GW 

121 VERD 

77-1 2-20 

1028 

490 

7.6 

20.5 

240 

22 

33 
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SODIUM* 


magne¬ 

SODIUM 

POTAS¬ 

POTAS¬ 

CHLO¬ 

local 

sium, 

SUD1UM, 

A0- 

SIUM 

SIUM, 

BICAR¬ 

SULFATE 

RIDE. 

ident¬ 

DATE 

dis¬ 

DIS¬ 

SURP- 

DIS¬ 

DIS¬ 

BONATE 

CAR¬ 

DIS¬ 

dis¬ 

i¬ 

OF 

solved 

SOLVED 

TIuN 

SOLVED 

SOLVED 

IMG/L 

BONATE 

SOLVED 

solved 

fier 

SAMPLE 

(MG/L 

(MG/L 

RATIO 

(MG/L 

(MG/L 

AS 

(  MG/L 

(MG/L 

f  MG/L 

AS  MG  J 

AS  NA) 

AS  NA) 

AS  K) 

HCU3) 

AS  C03 ) 

AS  S04) 

AS  CL) 

A-14-05 

01BBC2 

79-05-02 

-- 

-- 

— 

-- 

-- 

0 

-- 

A-14-05 

0  1  BCD 

75-02-13 

33 

36 

.9 

-- 

-- 

441 

0 

12 

26 

A-14-05 

01CBB 

79-05-02 

31 

34 

.9 

40 

b.l 

400 

0 

9.5 

26 

A-14-05 

02ADA 

/9-0b-l 4 

-- 

-- 

-- 

-- 

si- 

-- 

— 

A-14-05 

0  28  AB 1 

78-01-<J4 

31 

33 

.  6 

-  - 

4.4 

400 

0 

11 

20 

A-14-05 

02BAB2 

79-05-02 

-  . 

-- 

.. 

-  - 

0 

-- 

A-14-05 

02BAU 

72-04-27 

2a 

32 

.6 

-- 

397 

0 

8.0 

26 

A  -  1  4 -05 

02BBA 

74-06-08 

24 

31 

.6 

-- 

-- 

380 

0 

8.0 

22 

A  -  1  4  -  0  5 

02CAC 

78-02-09 

2V 

29 

.7 

— 

4.4 

400 

0 

9.3 

25 

A  -  1 4-0  5 

02CBC1 

79-05-02 

-  - 

-— 

-  - 

-- 

-  - 

-— 

— - 

— - 

-- 

A-14-05 

02COA 

79-05-02 

-  . 

.  - 

-- 

-- 

0 

A  - 1 4 -0  5 

0  4  A  A  A 

78-03-23 

28 

13 

.4 

— 

*.3 

300 

0 

4.5 

9 . 7 

A-14-05 

1  7  A  A  C 

58-11-25 

35 

— 

— 

ao 

-- 

335 

0 

9.5 

17 

79-05-0? 

-- 

-- 

-- 

-- 

0 

-- 

-- 

A-14-05 

1  RC  AC 

79-05-30 

—  - 

-- 

-  - 

-- 

-  - 

-  - 

— 

— 

A-14-05 

ircba 

77-04-07 

43 

25 

.6 

3.5 

330 

0 

53 

1  5 

79-05-02 

-- 

-- 

-- 

-- 

-- 

— 

-- 

-- 

— 

a-14-05 

3  1  C  C  A  1 

79-05-03 

-- 

— 

-- 

-- 

-- 

— 

0 

-- 

-- 

a-14-05 

3 1 D  A  D 

77-04-06 

59 

230 

4.5 

15 

540 

0 

3b0 

130 

A-14-05 

310BD1 

77-03-16 

47 

1  80 

3.9 

13 

450 

0 

290 

120 

79-05-03 

-  - 

_  . 

.. 

•  • 

mm 

mm 

.. 

A-14-05 

31UDB 

79-05-03 

-- 

-- 

— 

— 

— 

— 

-- 

A-14-05 

32BBB1 

74-01-15 

47 

86 

1 . 7 

-- 

-- 

4b6 

0 

90 

4  4 

A-14-05 

32BDC 

79-06-14 

— 

-- 

-- 

-- 

-- 

— 

-- 

-- 

— 

A-14-05 

32CR81 

74-01-15 

41 

69 

2.0 

-  - 

360 

0 

120 

50 

A-14-05 

32CCC 

77-03-31 

48 

40 

.9 

6.2 

440 

0 

69 

20 

A  -  1  4  -  0  8 

32 A  UMSUKV 

59-05-28 

22 

-- 

.2 

5.5 

-- 

268 

0 

1.6 

6.0 

A  -  1 4-0  9 

3 1  DOC 

59-05-27 

22 

-- 

.1 

5.1 

284 

0 

.6 

4.0 

A  -  1  4  -  1  0 

3  0  AC  A 

75-08-26 

22 

2.0 

.1 

-- 

-- 

334 

-- 

— 

4.0 

A-i5-oa 

020  UNSUH V 

78-04-20 

27 

6.4 

.2 

1.4 

250 

0 

31 

3.6 

A  - 1 5-0  3 

02C8B 

58-10-09 

34 

.4 

15 

•  . 

208 

0 

43 

31 

A  -  1 5- 0  3 

04UAC 

73-06-27 

24 

1 1 

.3 

-- 

-- 

2b6 

0 

10 

12 

A  - 1 5-0  3 

0  5b  A  A 

78-02-24 

35 

15 

.4 

-- 

1.0 

3o0 

0 

-- 

-- 

78-04-04 

35 

13 

.3 

-- 

1.0 

300 

0 

b4 

18 

A  -  1  5-0  3 

1  1  BCC 

71-12-03 

27 

9.0 

.3 

-- 

-- 

222 

0 

6.0 

9.0 

a- l 5-03 

111)  A  0 

78-04-05 

63 

35 

.6 

-- 

1.3 

460 

0 

43 

1  8 

A  - 1 5  -  0  3 

1  2  A  A  B 

77-08-23 

32 

15 

.4 

-- 

2.0 

280 

0 

6.0 

27 

A-  15-03 

12ADD2 

77-08-17 

72 

6? 

1.2 

-- 

2.7 

530 

0 

1  10 

49 

A  - 1 5-0  3 

1  2B  B  A 

77-06-24 

41 

24 

.6 

-- 

2.4 

310 

0 

26 

23 

A  -  1  5  -  0  3 

1  3COA 

77-12-20 

39 

15 

.4 

-- 

1  .  7 

270 

0 

1  1 

24 
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SOLIDS, 

SULID8, 

NT fRU- 

N 1 TkO- 

PHOS¬ 

phos- 

FLUU- 

SILICA, 

R  E  S I DUt 

SUM  OF 

SOLIDS, 

GEN, 

G  E  N , 

PHORUS, 

phatf , 

LOCAL 

RIOE, 

DIS¬ 

AT  lbO 

CUNSTI- 

DIS¬ 

nitrate 

NOd  +  i'jOi 

ORTHU, 

ORTHO, 

IDENT¬ 

DATE 

DIS¬ 

SOLVED 

DEG.  c 

tuents. 

SOLVED 

DIS¬ 

dis¬ 

OIS- 

DIS- 

I¬ 

OF 

SOLVED 

img/l 

DIS¬ 

dis- 

(TONS 

SOLVED 

solved 

SULVFD 

SOL  VFD 

FIER 

SAMPLE 

(MG/L 

A  S 

SOLVED 

solved 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

AS  F  ) 

SIU2) 

(MG/L) 

cmg/li 

AC-FT) 

AS  N) 

AS  N) 

AS  P) 

AS  P04) 

A-14-05 

018BC2 

79-05-02 

— 

-- 

-  - 

__ 

— 

— 

-- 

A-14-05 

016CD 

75-02-13 

.  4 

-- 

415 

-- 

-- 

-- 

-- 

-- 

a- i  a-ot> 

0  1CBB 

79-05-02 

.5 

25 

-- 

4  0  1 

.55 

-- 

.50 

-- 

-- 

A- 1 4-05 

02ADA 

79-06-14 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 4-05 

0  2B  A  B  1 

78-01-24 

.5 

26 

-  - 

395 

.54 

.23 

.02 

.06 

A- 1 4-05 

02BAB2 

79-05-02 

— — 

-  - 

-- 

-  - 

— 

-  - 

-- 

A- 1 4-05 

026AD 

72-04-27 

.4 

-- 

-- 

380 

-- 

-- 

A-  1  4-05 

02BBA 

74-08-08 

.5 

-- 

5b5 

-- 

A- 1 4-0  5 

02CAC 

78-02-09 

.4 

25 

391 

.55 

-- 

.  ?  5 

.  oo 

.00 

A -  1 4- 0  5 

02CBC1 

79-05-02 

““ 

-- 

-  - 

-  - 

-- 

-- 

— 

-  - 

A- 1 4-05 

02CDA 

79-05-02 

-- 

-- 

-- 

A- 1 4-05 

0  4  A  A  A 

78-03-23 

.  2 

23 

-- 

28  ^ 

-- 

.45 

.02 

.06 

A- 1  4-05 

17AAC 

58-11-25 

.2 

25 

-- 

321 

-- 

-- 

-- 

-- 

-- 

79-05-02 

-- 

-  - 

-- 

A  - 1  4-05 

1  9C  AC 

79-05-30 

— 

-- 

-  - 

-  - 

-  - 

-  - 

— 

A- 1 4-05 

1  9CB  A 

77-04-07 

1 . 0 

bS 

41b 

-- 

.45 

.  1  o 

.31 

79-05-02 

-- 

-- 

-- 

-- 

-- 

-- 

A-  1  4-05 

3  1  CC  A  1 

79-05-U3 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 4-05 

3  1 D  AD 

77-04-08 

1.9 

1  00 

1260 

-- 

.05 

.14 

.45 

A  - 1 4-05 

3 1 DBD 1 

77-03-18 

.7 

9  9 

-  - 

1050 

1 .45 

-- 

.05 

.07 

.21 

79-05-03 

-  - 

-- 

-- 

-- 

-- 

A  -  1  4  -  0  5 

3  1  DOB 

79-05-03 

-- 

-- 

— 

-- 

-- 

-- 

-- 

A- 1 4-05 

.32BBB1 

74-01-15 

1.5 

-- 

5b5 

-- 

5.0 

-- 

A  -  1  4  -  0  5 

32BDC 

79-0b-14 

-- 

-- 

-- 

— 

-- 

-- 

-- 

A- 1 4-05 

32CBB1 

74-01-15 

1 .6 

-  - 

— 

525 

-  - 

.90 

-  - 

-  - 

— 

A  - 1 4-05 

32CCC 

77-03-31 

1  .  O 

1 4 2 

-- 

513 

-- 

.86 

.08 

.25 

A  - 1  4  -  0  8 

32  A  UhSURV 

59-05-28 

.0 

^o 

-- 

239 

-- 

-- 

-- 

-- 

A  - 1  4  -  0  9 

3  1  DOC 

59-05-27 

.  1 

2  1 

-- 

248 

.34 

.07 

-- 

-- 

-- 

A  -  1  4  -  1  0 

30  AC  A 

75-08-26 

.1 

-- 

28  3 

265 

-- 

-- 

-- 

-- 

A-15-02 

0  2D  UNSURV 

78-04-20 

.  1 

51 

-- 

276 

.36 

-  - 

.91 

.04 

.12 

A  - 1 5-0  3 

02CBB 

58-10-09 

.2 

58 

321 

-- 

-- 

-- 

-- 

A- 1 5-0  3 

04DAC 

73-08-27 

.3 

-- 

-- 

250 

-- 

-- 

-- 

A-  1  5-0  3 

0  58  A  A 

78-02-24 

-- 

-- 

-- 

-- 

-- 

1  .  4 

.01 

.05 

78-04-04 

.1 

24 

-- 

379 

.52 

-- 

1  .5 

.01 

.05 

A-15-03 

1  1BCC 

7 1-12-03 

.5 

— 

210 

-  - 

-  - 

-  - 

-  - 

-  - 

A- 1  5-0  3 

1  1  D  AD 

78-04-05 

.5 

7  4 

506 

-- 

.26 

.01 

.03 

A-15-03 

1  2  A  A  B 

77-08-23 

.2 

42 

-- 

312 

.42 

-- 

.47 

.03 

.09 

A-15-03 

1 2ADD? 

77-08-17 

.3 

54 

-- 

699 

.95 

-- 

3.7 

.0° 

.26 

A-15-03 

12BBA 

77-08-24 

.5 

b? 

-- 

3b2 

.52 

-- 

2.1 

.07 

.21 

A-15-03 

13CDA 

77-1 2-20 

.4 

67 

-- 

327 

.44 

-- 

.51 

.02 

.06 
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CHRu- 


CADMIUM 

M I  UM  t 

COPPER  9 

IRON  , 

lead. 

LOCAL 

ARSENIC 

BQRUN , 

TOTAL 

total 

total 

TOTAL 

IRON, 

total 

IDENT¬ 

DATE 

ARSENIC 

dis¬ 

OIS- 

RECOV¬ 

RECOV¬ 

recov¬ 

recov¬ 

DIS¬ 

recov¬ 

I¬ 

OF 

TOTAL 

solved 

SUL  VEU 

ERABLE 

ERABLE 

erable 

erable 

SOLVED 

erable 

FIER 

SAMPLE 

(UG/L 

lUb/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  AS  j 

AS  AS) 

AS  b) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  EE) 

AS  FE) 

AS  PB) 

A-14-05 

01BBC2 

79-05-02 

62 

29 

.. 

.  - 

-  - 

.  - 

.  _ 

A-l 4-05 

0  1  BCD 

7  b-02- 1 3 

50 

-- 

-- 

-- 

-- 

-- 

— 

A-14-05 

OlCRb 

79-0b-02 

32 

30 

420 

-- 

-- 

-- 

-- 

1  o 

-- 

A  - 1  4-0  5 

02ADA 

79-0b-14 

7 

-- 

-- 

-- 

-- 

— 

-- 

-- 

A  -  1  4  -  0  b 

0  2B  Ab 1 

7  8-01 -24 

-  - 

49 

420 

— 

-- 

-- 

30 

-- 

A-l 4-0b 

U2BAS2 

79-0b-02 

58 

46 

. 

-  . 

.  . 

A-l 4-0b 

02b  A  D 

72-04-27 

30 

— 

-- 

-- 

-- 

-- 

<50 

-- 

— 

A  -  1  4  -  0  b 

0  2BB  A 

74-08-08 

50 

— 

-- 

-- 

-- 

-- 

200 

-- 

— 

A-14-0b 

02CAC 

78-02-09 

-- 

20 

380 

-- 

-- 

-- 

-- 

30 

-- 

A  -  1  4  -  0  b 

02CHC1 

79-0b-02 

5b 

-  - 

-  - 

— 

-  - 

-  - 

-  - 

-  - 

-  - 

A  - 1 4-05 

02CDA 

/g-05-02 

3b 

-- 

-- 

-  - 

-- 

A-l 4-0b 

U  4  A  A  A 

78-03-23 

-- 

10 

1  4  U 

-- 

-- 

-- 

-- 

10 

-- 

A-14-0b 

1  7  A  AC 

b8 - 1 1-25 

-- 

-- 

-- 

-  - 

79-0b-02 

1  4 

14 

0 

0 

4 

50 

-- 

19 

A  -  1  4  -  0  b 

19CAC 

79-0b-30 

240 

-- 

-  - 

-- 

— 

-  - 

-- 

-  - 

-- 

A  -  1  4  -  0  b 

1  9C  B  A 

77-04-07 

70 

190 

-  - 

-- 

0 

79-05-02 

83 

-- 

-- 

-- 

-- 

-- 

A  -  1  4  -  0  b 

3  1  CC  A  1 

79-05-03 

59 

60 

-- 

— 

— 

-- 

— 

-- 

— 

A  -  1  4  -  0  b 

3  1  0  A  D 

77-04-06 

-- 

530 

-- 

-- 

-- 

30 

-- 

A  -  1  4  -  0  b 

31DBD1 

77-03-16 

— - 

120 

430 

-- 

-  - 

-  - 

-- 

150 

-- 

79-05-03 

79 

-- 

-- 

— 

.  . 

A-14-0b 

3  1  DDb 

79-05-03 

58 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  4  -  0  b 

32BR81 

74-01-15 

40 

-- 

<10 

<1  0 

<50 

<50 

-- 

<50 

A-14-0b 

32BDC 

79-0o-14 

9 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-0b 

32CRB1 

74-01-15 

80 

-- 

-  - 

<10 

<10 

<10 

<50 

<50 

A  -  1  4  -  0  b 

32CCC 

77-03-31 

— 

100 

200 

-- 

.  - 

-  - 

10 

A  -  1  4  -  0  o 

32A  UNSUPV 

59-05-28 

-- 

-- 

-- 

— 

-- 

-- 

-- 

-- 

A-14-09 

3  1  DOC 

59-05-27 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

-- 

A-14-1U 

3  0  AC  A 

75-08-26 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  b-  0  £ 

0  2D  UNSIJKV 

78-04-20 

— - 

6 

2  0 

-  - 

10 

-- 

A-lb-03 

02CBb 

58-10-09 

-- 

.  - 

— 

— 

_ 

— 

-  . 

.  . 

A-lb-03 

0  40  A  C 

73-08-27 

<10 

-- 

<10 

<10 

<50 

<50 

-- 

<50 

A-15-03 

ObBAA 

78-02-24 

-- 

15 

-- 

-- 

10 

-- 

78-04-04 

-- 

1  3 

20 

0 

-- 

A-lb-03 

1  1  BCC 

71-12-03 

<10 

-- 

— 

<  1  0 

<50 

<50 

<50 

A-lb-03 

1  1  D  A  D 

78-04-05 

— 

6 

200 

— 

-  . 

.  . 

-  . 

30 

-  _ 

A-lb-03 

1  2  A  A  b 

77-08-23 

-- 

6 

50 

-- 

-- 

-- 

10 

-- 

A-lb-03 

1 2ADD2 

77-08-17 

-- 

13 

400 

-- 

— 

-- 

-- 

0 

— 

A-lb-03 

1  2BB  A 

77-08-24 

27 

1  2o 

-- 

-- 

10 

-- 

A-lb-03 

1  3C  D  A 

77-12-20 

-- 

12 

100 

-- 

-- 

-- 

-- 

10 

-- 
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MANGA- 
Nt  SE  9 

MANGA¬ 

MERCURY 

SILVEP, 

ZINC, 

local 

TOTAL 

NESE, 

TOTAL 

SELE¬ 

tutal 

TOTAL 

IDENT¬ 

DATE 

RECOV¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RbCUV- 

recov¬ 

I¬ 

OF 

ERABLE 

SOLVED 

ERABLE 

total 

Ek  ABLE 

er  ABLE 

FIER 

SAMPLE 

(ug/l 

CUG/L 

(UG/L 

CUG/L 

(UG/L 

(UG/L 

AS  MN) 

AS  MNl 

AS  HG) 

AS  Sb) 

AS  AG) 

AS  ZN) 

A-14-0S 

0  1  BBC2 

79-05-02 

— 

— • 

_ 

•  _ 

•  _ 

.  . 

A-ia-os 

OloCO 

75-02-13 

-- 

-- 

A-ia-05 

OICBti 

79-05-02 

-- 

1 0 

-- 

-- 

-- 

-- 

A-14-05 

02  AD  A 

79-06-14 

-- 

-- 

-- 

-- 

A-  1  4-05 

02BAti  1 

78-01-24 

0 

-- 

-- 

-- 

A-14-05 

02BAB2 

79-05-02 

-  - 

•  - 

.  _ 

.  _ 

_  _ 

A-14-05 

02BAD 

72-04-27 

<50 

-- 

-- 

-- 

A-14-05 

02bBA 

7  4-08-U8 

-- 

-- 

-- 

-- 

A- 1 4-05 

02CAC 

78-02-09 

-- 

20 

-- 

-- 

A-14-05 

02CBC1 

79-05-02 

-  - 

-- 

A-14-05 

U2CDA 

79-05-02 

-  - 

— 

.  - 

-  - 

-  . 

A-14-05 

0  4  A  A  A 

78-03-23 

-- 

10 

•  - 

A-14-05 

1  7  A  A  C 

58-11-25 

-- 

-- 

-- 

7  9-05-U2 

1  u 

-- 

.0 

1 

0 

7  0 

A-14-05 

1RCAC 

79-05-30 

-- 

-• 

-- 

-  - 

-- 

A-14-05 

19CBA 

77-04-07 

-- 

0 

-  . 

-  . 

79-05-02 

-- 

-- 

A-14-05 

31CCA1 

79-05-03 

-- 

-- 

-- 

-- 

A-14-05 

3 1  D  A  0 

77-04-06 

-- 

1  0 

A-14-05 

31DBD1 

77-03-16 

10 

-  - 

-  - 

79-05-03 

— 

-  . 

-  - 

_ 

— 

A-14-05 

31  DOB 

79-05-03 

-- 

-- 

-- 

-- 

-- 

-- 

A-14-05 

32BBB  t 

74-01-15 

<50 

<  .5 

<10 

300 

A-14-05 

3PBDC 

79-06-14 

-- 

-- 

-- 

A-14-05 

32CBB1 

74-01-15 

<50 

— 

<.5 

<10 

<  1  0 

200 

A-14-03 

32CCC 

77-03-31 

0 

.  - 

-- 

A-l 4-08 

32  A  UNSURV 

59-05-28 

-- 

-- 

-- 

-- 

-- 

-- 

y> 

l 

is 

i 

o 

>£) 

51DDC 

59-05-27 

-- 

-- 

-- 

-- 

A  -  1  4  -  1  0 

30  AC  A 

76-08-26 

-- 

-- 

-- 

-- 

-- 

A-is-oa 

02D  UNSURV 

78-04-20 

-  - 

0 

-- 

-- 

A  -  1 5- 0  3 

02C8B 

58-10-09 

-- 

-- 

-- 

A- 1 5-0  3 

040AC 

73-00-27 

<50 

.5 

<  1  o 

<  1  0 

<50 

A- 1 5-0  3 

05BAA 

78-02-24 

-- 

1  o 

.0 

-- 

-- 

-- 

78-04-04 

-- 

0 

.  0 

-- 

A-l 5-0  3 

1  IbCC 

71-12-03 

<50 

— 

-- 

-  - 

— 

-  - 

A  - 1 5-0  3 

1  1  DAD 

78-04-05 

1  o 

-- 

-- 

-- 

A  - 1 5-0  3 

1  2  A  A  B 

7  7 -08-23 

-- 

20 

-- 

-- 

A  - 1 5-0  3 

1 2ADD2 

77-06-17 

-- 

0 

-- 

-- 

-- 

-- 

A  - 1 5-0  3 

12BBA 

77-08-24 

-- 

30 

-- 

-- 

-- 

A-l 5-03 

1 3CD  A 

77-12-20 

-- 

0 

-- 

-- 

-- 

-- 
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SPE- 


AGtNCY 

C  I F  I  L 

HAkD- 

local 

ana¬ 

CON¬ 

haRu- 

N  E  S  S  , 

CALCIUM 

IDENT¬ 

bEU- 

DA  1  F 

lyzing 

DUCT¬ 

NESS 

NONCAk- 

DIS¬ 

I¬ 

LUG1C 

OF 

sample 

ANCE 

PH 

T  2  MPF  k  - 

(MG/L 

BCiN  A  TE 

SOLVED 

FIER 

SITE 

UNIT 

SAMPLE 

(lode 

(MICRO- 

ATURE 

AS 

(MG/L 

(MG/L 

NUMBER  1 

MMUS  J 

(UNITS) 

(DFG°L) 

C  ACu3  j 

CAC03) 

AS  CA) 

A  - 1 5-0  J 

15CCD 

GW 

1 2 1 VEkO 

7 8-03-23 

1026 

540 

7.6 

.. 

2  90 

0 

30 

A-15-03 

20B&6 

GW 

1 2 1  VEkD 

7 8-04-05 

1026 

625 

7.4 

— 

310 

35 

6  3 

A- 1 5-0  3 

21 AA01 

GW 

12! VEkD 

58-10-16 

1028 

666 

7.4 

20.0 

312 

0 

39 

A-15-03 

2  3bDD 

GW 

1  2  1  V  E  k  O 

78-03-23 

1026 

440 

7.9 

23.5 

220 

13 

33 

A-15-03 

2  9  A  C  A 

SP 

1  21  VERB 

5R-1 1-13 

102b 

644 

6.0 

13.0 

304 

0 

72 

A-  1  5-04 

028AA1 

GW 

121 VEkD 

7  9-05-0 1 

80020 

1500 

.. 

-  _ 

.  . 

mm 

A- 1 5-04 

0  2BC  A  1 

GW 

121  vEkO 

77-06-28 

1026 

1200 

0.6 

21.5 

520 

0 

130 

A- 1 5-04 

0?bOC 

GW 

121  VEkD 

?7-d0-28 

1  028 

560 

1  .4 

21.0 

230 

0 

55 

A  - 1 5 -0  4 

02CCb2 

GW 

1  2  1  V  E  R  0 

5Q -0d-2 1 

1026 

467 

7.3 

19.0 

222 

0 

64 

A - 1 5-0  4 

o?ccc? 

GW 

121 VEkD 

59-08-21 

1026 

6  U  7 

7.2 

20.5 

25u 

0 

64 

A-15-04 

0  3  A  C  A 

GW 

1 21 VEkD 

77-0o-02 

1  U26 

15u0 

6.4 

27.5 

710 

0 

170 

GW 

121  VEkD 

/  R-Os-Ul 

60020 

1550 

6  .  b 

2  8.0 

— 

-- 

A  -  1 5- 0  4 

0  3bD  A 

GW 

121 VEkD 

77-06-18 

1026 

7b0 

7.0 

21  .0 

360 

0 

94 

A-15-04 

0  3C  A  A  1 

GW 

121 VEkD 

7R-05-0 1 

60020 

1000 

6.6 

20.0 

-- 

-- 

A-15-04 

0  3l)  A  A  ? 

GW 

121 VEkD 

7R-05-0 1 

60020 

640 

”” 

— - 

— - 

-  - 

-  - 

A-15-04 

0  3D  Ab 1 

GW 

121 VEkD 

77-06-18 

1028 

1350 

6.6 

.  . 

b2u 

0 

1  60 

GW 

1 2 1 VEkD 

79-05-ul 

60020 

1200 

6.9 

18.0 

-- 

-- 

-- 

A-15-04 

0  3DDD 

GW 

121 VEkD 

7R-05-O1 

80020 

530 

-- 

-- 

A-15-04 

0  4  A  A  A  1 

GW 

121 VEkO 

77-06-14 

1026 

850 

7.3 

21.0 

27  u 

0 

47 

GW 

1 2 1 V  EkD 

79-05-01 

60020 

750 

7.4 

19.5 

-  - 

-- 

a-15-04 

04A AO  1 

GW 

1 2 1  V  E  k  D 

77-06-14 

1026 

650 

7.0 

20.0 

320 

0 

6  1 

a-15-04 

0  4  A  C  A 

SP 

12! VEkO 

59-02-06 

1  0  2e 

6b9 

7.9 

-- 

334 

2? 

76 

SP 

12!  VEkD 

77-06-09 

1026 

7  0  0 

7.2 

19.0 

360 

22 

8  a 

A-15-04 

0  40  A  U 

GW 

121 VEkD 

7  7 -0e-U9 

1026 

565 

7.2 

19.0 

2«0 

21 

64 

A-15-04 

o°adu 

GW 

121  vEkD 

77-07-21 

1  026 

900 

b  .  7 

22.0 

430 

0 

no 

A-15-04 

1 OQCA 1 

GW 

121 VEkD 

79-05-01 

60o20 

650 

7.2 

19.5 

mm 

_ 

A-15-04 

1 lbBu  1 

GW 

1  2 1  V  EkD 

77-0b-cR 

1  o26 

1100 

6.6 

21.0 

4  70 

0 

1  lo 

A-15-04 

1  2AR6 

GW 

1 2 1  V  E  k  D 

74-07-31 

102b 

449 

7.9 

-- 

150 

0 

31 

GW 

121 VEkD 

74-06-20 

1026 

350 

6.6 

-- 

110 

64 

30 

GW 

121 VEkD 

74-06-27 

1  028 

7  7  9 

7.5 

-- 

360 

0 

81 

GW 

121 VEkO 

74-10-11 

1026 

650 

6.0 

mm 

27o 

0 

36 

GW 

310SUPI 

74-1 1-14 

1  o28 

1050 

7.0 

-- 

52  u 

200 

-- 

A-15-04 

1  5  A  C  A 

GW 

1  2  1  V  E  k  0 

77-0e-29 

1026 

1200 

6.5 

21.0 

560 

0 

140 

A-15-04 

15DAC 

GW 

1 2 IV  E  k  D 

77-07-27 

1026 

13  75 

6.6 

2!  .5 

700 

0 

170 

A-15-04 

1  8  A  Bb 

GW 

121 VEkD 

77-06-17 

1026 

4  7  0 

7.6 

19.5 

21  0 

14 

35 

A-15-04 

1  9  A  A  A 

GW 

121 VEkD 

77-06-02 

1026 

540 

7.4 

20.5 

270 

25 

41 

A-15-04 

228CC 

GW 

121 VEkO 

77-07-27 

1  026 

510 

7.6 

19.0 

250 

0 

55 

A-15-04 

3  3DCB 

GW 

1 21  VEkO 

58-12-oR 

1026 

3070 

7.4 

20.0 

2110 

1940 

185 

GW 

121 VEkO 

77-06-09 

1  026 

650 

7.6 

22.0 

280 

46 

36 

A  -  1 5-0  5 

1  1  A  A  b 

SP 

3  1  OSIJPI 

74-06-04 

102b 

431 

7.7 

e  4 , 0 

1  9  0 

0 

4a 
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Sudium+ 


MARNE  - 

SuDIUM 

POTAS¬ 

POTAS¬ 

CHLU- 

local 

STUM, 

SUDILIM, 

Au- 

SIUM 

SIUM, 

BICAR¬ 

SULFA  IF 

ride. 

ident¬ 

DATE 

dis¬ 

D  I  b- 

SURP- 

0  1  S- 

dis¬ 

BONATE 

CaR- 

dis¬ 

dis¬ 

i¬ 

OF 

solved 

SuLVFD 

T  TUN 

SOLVtO 

solved 

(MD/l 

hOlM  A  [  F 

solved 

solved 

fier 

SAMPLE 

(mr/l 

imr/l 

RATIO 

lMb/L 

(MG/L 

AS 

(MG/L 

(MG/l 

( MR/L 

AS  MR) 

AS  NA) 

AS  NA) 

AS  K ) 

HC03) 

AS  Cu3 J 

AS  S04) 

AS  CL) 

A-15-03 

15CCU 

7  8-03-03 

53 

lfl 

.5 

-- 

1.4 

3b0 

0 

6.6 

1  3 

A-1S-03 

aotjAy 

78-04-05 

3b 

q.0 

.0 

-- 

1.0 

350 

0 

08 

8.7 

A-15-03 

0  1  A  A  D  1 

58-10-16 

50 

-- 

1  .0 

3^ 

-- 

456 

0 

8.6 

00 

A-15-03 

0  3b  no 

78-03-03 

33 

10 

.3 

1 .0 

050 

0 

7.0 

1  1 

A-15-03 

0  9  AC  A 

54-11-13 

3o 

-  - 

.7 

dl 

-- 

378 

U 

05 

18 

A-15-04 

00b  A  A  1 

74-05-01 

-  - 

-  - 

-  • 

— 

-  - 

-  . 

-  . 

A  - 1  5-  0  4 

O0BCA 1 

77-06-08 

48 

71 

1  .4 

5.7 

700 

0 

03 

47 

A- 1  5-0  4 

0  0BDC 

77-06-08 

03 

36 

1.0 

1 .4 

330 

u 

14 

10 

A-  1 5-0  4 

Q0CC80 

54-08-0 1 

15 

-- 

.  b 

P0 

-- 

097 

0 

4.1 

10 

A  -  1 5-  0  4 

O0CCC0 

54-08-01 

00 

1.0 

n? 

-- 

3  79 

u 

16 

9.0 

A  -  1  5-0  4 

0  3  AC  A 

77-06-0? 

69 

110 

1  .  6 

— 

10 

980 

0 

45 

83 

74-05-01 

-- 

-  - 

-- 

-- 

-- 

u 

-- 

A-  1  5-04 

03bDA 

77-0b-16 

3  0 

60 

.7 

-- 

3.0 

450 

u 

1  4 

04 

A  - 1 5-  0  4 

03CAA1 

74-05-01 

-- 

-- 

•  « 

-  - 

u 

-- 

-- 

A-15-04 

0  3D  A  A  ? 

74-05-01 

-- 

-- 

-  - 

-- 

— 

A  - 1  5-  0  4 

03DAB1 

77-06-16 

54 

60 

1 .4 

— 

7.1 

800 

0 

34 

60 

74-05-01 

-- 

-- 

-- 

-- 

-- 

u 

A-15-04 

03D00 

74-05-01 

-- 

-- 

»* 

-- 

-- 

-- 

-  - 

-  - 

A-15-04 

0  4  A  A  A  1 

77-0b-14 

3b 

75 

0.0 

4.0 

460 

0 

10 

34 

74-05-01 

— - 

— 

— 

-  - 

-- 

0 

-- 

-- 

A-15-04 

0  4 A  AD  1 

77-06-14 

0B 

03 

•  b 

.  . 

0.5 

4  10 

0 

9.8 

1  8 

A-15-04 

0  4  AC  A 

54-00-06 

34 

.5 

-- 

360 

0 

10 

38 

77-06-04 

30 

0? 

.5 

-- 

1 .8 

4  1  0 

0 

4.0 

39 

A-15-04 

0  4Q  AD 

77-Oo-09 

08 

1« 

.5 

-- 

1.8 

310 

0 

4.0 

30 

A-15-04 

0  4  ADD 

77-07-01 

3  b 

48 

1.0 

-- 

6.5 

570 

0 

00 

31 

A-15-04 

1 0DC  A  1 

79-05-01 

-- 

-- 

-- 

-- 

-- 

0 

-  - 

-  - 

A-15-04 

1  1BRD1 

77-06-09 

47 

b7 

1.3 

-- 

4.6 

630 

0 

19 

48 

A-15-04 

10A06 

74-07-31 

17 

43 

1 .5 

-- 

s.  0 

058 

0 

01 

10 

74-06-00 

8  .  b 

03 

1.0 

-- 

5.6 

50 

c? 

84 

16 

74-06-07 

38 

36 

.8 

-- 

b  .  6 

444 

0 

00 

08 

74-10-11 

44 

50 

l  .  4 

-  - 

7.0 

4  u  7 

0 

13 

08 

74-1 1-14 

-- 

-- 

-- 

-- 

-- 

-- 

0 

-- 

A-15-04 

15ACA 

77-06-09 

50 

b3 

1.0 

7.8 

700 

0 

05 

48 

A-15-04 

15DAC 

77-07-07 

b  7 

7  4 

1.0 

-- 

4.5 

910 

0 

04 

5u 

A-15-04 

1  8ABB 

77-06-17 

30 

1.3 

.4 

-- 

0.1 

040 

0 

9.7 

30 

A-15-04 

1  4  A  A  A 

77-08-00 

41 

3  1 

.6 

0.0 

300 

0 

34 

41 

A-15-04 

006CC 

77-07-07 

06 

17 

.5 

1.0 

310 

0 

6.8 

13 

A-15-04 

33DCb 

58-1 0-09 

401 

-- 

•  b 

67 

-- 

010 

0 

1910 

65 

7  7-Ob-09 

4b 

07 

.7 

-- 

4.5 

090 

0 

b  4 

00 

A  - 1 5-0  5 

1  1  AAB 

74-06-04 

00 

16 

.5 

-- 

1.3 

0  5  4 

u 

5.9 

01 
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Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area— Continued 


SOLIDS, 

SOLIDS, 

Nil RU- 

N I TkO- 

PHUS- 

PHOS¬ 

FLIJU- 

SILICA, 

K  F  b  I D  U  t 

SUM  OF 

SOLIDS, 

GtN, 

GE  l\i , 

PHOK1JS, 

PHATE, 

local 

R10E, 

1 )  I  S  - 

AT  160 

CUNST1- 

U  I  s  — 

nitrate 

N02  +  MJ3 

ORTHO, 

ORTHO, 

IllFwT- 

DATE 

d  i  s  - 

solved 

DLG.  C 

T  M  F  N  T  S , 

SuLvED 

dis¬ 

OTS- 

DIS¬ 

DIS¬ 

I- 

hF 

SULVEU 

iMb/L 

DIS¬ 

DIS¬ 

f  T  0  IN,  S 

solved 

SULuFL, 

SOLVED 

SOLVED 

F  T£H 

sample 

(mG/L 

AS 

SOLVED 

SOLVED 

PEP 

(Mb/L 

(MG/L 

(Mg/L 

(MG/L 

AS  F) 

slu?) 

(MR/ L ) 

img/l) 

AC-FTJ 

AS  N  J 

AS  Al) 

AS  P) 

AS  P04) 

A-15-03 

1  5CCU 

78-03-23 

.5 

bO 

— 

361 

.49 

.13 

.00 

.00 

A  -  1  5  -  0  3 

2  0  b  A  L> 

78-04-05 

.1 

S3 

345 

.47 

-- 

.63 

.01 

.03 

A-  15-0  3 

2  1  A  A  0  1 

58-1 0-16 

.5 

56 

429 

-- 

-- 

A-15-03 

27bdu 

78-03-23 

.5 

57 

-- 

2  77 

.38 

-- 

.28 

.  u  0 

.  00 

A-15-03 

2  9  A  C  A 

59-1 1-13 

.3 

40 

4  0  0 

.54 

-- 

— - 

-- 

— 

A  - 1  5  -  0  4 

0  2b  A  A  1 

79-06-01 

-- 

-- 

... 

-  _ 

-- 

.. 

A  - 1  5-0  0 

0  ?  b  C  A  1 

77-Ob-pS 

.4 

16 

-- 

687 

.93 

-- 

-- 

A- 1 5-04 

u?t>nc 

77-0b-28 

.5 

15 

-- 

318 

.43 

-- 

-- 

-- 

-- 

A-15-04 

02CCb? 

69-08-21 

.2 

23 

2e6 

.39 

-- 

— 

— 

A “ 1 5-0  4 

02CCC2 

59-08-21 

.6 

20 

361 

.49 

-- 

-  - 

-  - 

A  -  1  5  -  0  4 

0  7AC  A 

77-08-02 

.5 

14 

— 

Q  8  7 

1  .74 

-- 

.12 

.07 

.21 

79-05-01 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-04 

0  350  A 

7  7 -0b- 1 6 

.2 

15 

-- 

434 

-- 

.74 

.04 

.12 

A- 1 5-04 

0  3  C  A  A  1 

79-05-01 

-  - 

-- 

-- 

-- 

A-15-04 

07DA A2 

79-05-01 

-- 

-  - 

-  - 

-  - 

-  - 

-- 

-  - 

— 

A-15-04 

0  3L)  A  b  1 

7  7-0o-16 

.4 

15 

A  1  A 

-- 

.65 

.08 

.16 

79-05-01 

-- 

-- 

-- 

-- 

-- 

-- 

-  - 

-- 

A-15-04 

0  3onu 

79-05-01 

-- 

-- 

-- 

— 

-- 

-- 

-- 

A-15-04 

U  4  A  A  A  1 

77-0b-14 

.2 

58 

-- 

489 

-- 

.  1  9 

.os 

.15 

79-05-01 

-- 

-  - 

-- 

-- 

-- 

-- 

A-  1  5-04 

04 A AO  1 

77-0b-14 

.2 

17 

-- 

764 

-  - 

.43 

.02 

.06 

A-15-04 

0  4  A  C  A 

59-02-06 

.2 

19 

-- 

368 

.53 

-- 

— 

-- 

77-0o-09 

.2 

18 

-- 

408 

-- 

-- 

.02 

.01 

.03 

A-15-04 

04QA0 

77-0b-09 

.2 

18 

719 

-- 

-- 

.26 

.0? 

.Ob 

A-15-04 

u  i  a  no 

77-07-21 

.5 

22 

-  - 

558 

— 

— 

.  1  8 

.04 

.12 

A-15-04 

1 00CA  1 

79-05-01 

-- 

-- 

-- 

-  - 

.  . 

mm 

.  . 

A-15-04 

1 1 hHUI 

77-06-29 

.2 

29 

-- 

636 

.87 

-- 

— 

-- 

-- 

A-15-04 

1  2ttBb 

74-07-31 

.5 

19 

247 

276 

.74 

-- 

.13 

.02 

.06 

74-06-20 

1  .9 

16 

d.  1  1 

211 

.29 

-- 

.07 

.07 

.21 

74-08-27 

.6 

1? 

a4s 

441 

.61 

.01 

.01 

.03 

74-10-11 

.  3 

11 

383 

39? 

.52 

— 

.00 

.00 

.00 

74-1 1-14 

.4 

18 

b6l 

-- 

-- 

-- 

.01 

.03 

A-15-04 

l  faca 

77-0b-29 

.4 

25 

-- 

715 

.97 

— 

-- 

-- 

A-15-04 

1  50  A  C 

77-07-27 

.4 

37 

-- 

891 

-- 

.40 

.06 

.18 

A-15-04 

1  8ARB 

77-06-17 

.3 

82 

-- 

722 

-  - 

.31 

.08 

.18 

A-15-04 

ioaaa 

77-06-02 

.3 

60 

401 

.55 

_ 

.55 

.os 

.15 

A-15-04 

22BCC 

77-07-27 

.2 

b  4 

-- 

338 

-- 

.02 

.06 

.18 

A-15-04 

3  3oCb 

58-12-09 

.4 

42 

-- 

2760 

7.76 

-- 

-- 

-- 

77-0b-09 

1  .2 

b6 

412 

-- 

.10 

.06 

.18 

A  -  1  5-0  5 

1  1  A  A  B 

74-06-04 

.0 

2 1 

631 

245 

.31 

.  U  1 

.01 

•  02 

.  Ob 
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ChPO- 

C ADMTUN 

M  I  UM  , 

COPPER, 

IRON, 

LEAD, 

LOCAL 

A  K  S  t  AJ 1  C 

RlJRUN  , 

TOTAL 

TUT  AL 

total 

TUTAL 

IRON, 

total 

IOENT- 

DATE 

ARSENIC 

DIS¬ 

U  IS- 

kFlov- 

RtCOV- 

RE  CO  V  - 

RtCuV- 

dis¬ 

RECOV¬ 

t- 

OF 

TuTAL 

SOLVED 

SULVED 

t R  ABLE 

ERAbLE 

tR  ABlE 

FR AbLE 

solved 

ERABLE 

F  lE» 

S  A  MPL  t 

CUG/L 

lUb/L 

f  UG/L 

Ulb/L 

(UG/L 

(UG/L 

(UG/L 

CUG/L 

(UG/L 

AS  AS) 

AS  AS) 

AS  6) 

AS  CL) 

AS  CR) 

AS  CU) 

AS  EE) 

AS  FE) 

AS  PB) 

A  - 1 5-0  5 

1SCCD 

78-03-83 

3 

40 

.  . 

.. 

.  _ 

.  - 

10 

A  -  1  5-  0  i 

aotiAn 

78-04-05 

-- 

3 

ao 

-- 

-- 

-- 

10 

-- 

A  -  1  5  -  0  i 

£  1  A  Ao 1 

55-10-18 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-03 

3  3bD0 

78-03-83 

-- 

4 

50 

-- 

-- 

-- 

0 

A-15-03 

a  9  A  C  A 

59-1 1-13 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

A-15-U4 

0  3  d  a  A  1, 

79-05-0  1 

35 

-  . 

__ 

.  . 

_  . 

_  . 

_  _ 

A- 1 5-04 

0  2bC  A  1 

77-(lb-88 

-- 

38 

500 

-- 

-- 

-- 

10 

-- 

A-15-04 

oanoc 

7  7-0o-a8 

-- 

-- 

190 

-- 

-- 

10 

-- 

A-is-oa- 

oaccda 

59-08-al 

— 

-- 

-- 

-- 

-- 

A- 1 5-04 

oaccca 

59-08-81 

— ■  * 

— 

-- 

-- 

A- l 5-04 

0  3  AC  A 

77-08-oa 

— 

1 

880 

.  . 

-- 

.  . 

.  . 

540 

-  . 

79-05-ut 

Rtf 

d4 

— 

1 

0 

3 

380 

— 

15 

A  - 1  5-04 

03pDA 

77-0b-18 

-- 

— 

180 

-- 

-- 

-- 

10 

-- 

A  - 1 5- 0  4 

0  3  C  A  A  1 

79-05-01 

U5 

-- 

-- 

-- 

— 

-- 

A- 1 5-04 

U30AA? 

79-05-01 

5a 

— 

-- 

-  - 

-- 

-- 

A - 1 5- 0  4 

0  3D  A  d 1 

77-0&-18 

— 

«a 

bOO 

-  - 

— 

— 

— 

ao 

.. 

79-05-01 

3  i 

5a 

— 

-- 

-- 

-- 

— 

-- 

A - 1 5- 0  4 

03DDD 

79-05-01 

60 

— 

-- 

-- 

-- 

-- 

-- 

A- 1 5-04 

0  4  A  A  A  1 

7  7 -Ob- 1 4 

-- 

30 

180 

-- 

-- 

-- 

10 

-- 

79-05-01 

57 

-— 

-- 

— 

-  - 

— 

-— 

— 

A-15-04 

0  9  A  AL)  1 

77-Ob-l 4 

-- 

4? 

130 

-- 

.  - 

-  - 

10 

— 

A- 1 5-04 

0  4  AC  A 

59-0P-08 

-- 

-- 

77-0b-09 

-- 

-- 

70 

-- 

-- 

370 

-- 

A-15-04 

0  4u  A  D 

77-0b-09 

-- 

— 

40 

-- 

-- 

-- 

10 

-- 

A-l 5-04 

0  9  A  DU 

77-07-at 

11 

3ao 

-- 

-  - 

0 

-  - 

A-15-04 

1  OOCa 1 

79-05-01 

?4 

-- 

-- 

-- 

-- 

A-l 5-04 

1 1BBD1 

77-Ob-a9 

-- 

7 

300 

-- 

-- 

-- 

-- 

10 

-- 

A-15-04 

iaAB6 

74-07-31 

-- 

-- 

90 

-- 

40 

-- 

7  4-08-30 

-- 

-- 

150 

-- 

-- 

80 

-- 

74-08-87 

-- 

-  - 

4ao 

-  - 

— 

-  - 

— 

80 

-  - 

74-10-11 

•  - 

-- 

46  0 

-- 

-- 

10 

-  - 

74-11-14 

-- 

-- 

700 

-- 

-- 

-- 

bO 

a-15-04 

1  5ACA 

77-0o-^9 

-- 

— 

400 

-- 

10 

-- 

h-15-04 

1  5U  A  C 

77-07-a7 

8 

500 

-- 

-- 

10 

-- 

A-15-04 

1  8ABo 

77-08-17 

81 

50 

— 

— 

— 

— 

10 

A-15-04 

1  9  A  A  A 

77-08-0? 

— 

19 

830 

-- 

10 

A-l 5-04 

aadcc 

77-07-87 

-- 

1  1 

50 

-- 

-- 

-- 

-- 

ao 

-- 

A-15-04 

3  3DCp 

58-18-09 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

7  7 -Ob -09 

70 

890 

-- 

-- 

-- 

10 

-- 

A-15-05 

1 1  A  Ab 

74-0b-04 

-- 

-- 

80 

-- 

-- 

-- 

-- 

ao 

-- 
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Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 


MANbA  - 
NtSt  r 

M  A  Al  0  A  “ 

MERCURY 

SlLVtRr 

ZINC, 

LOCAL 

TOTAL 

UFSF  , 

TOTAL 

SELE¬ 

total 

TOTAL 

IUFNT- 

D  A  1  F 

RECuV- 

ms- 

RECOV¬ 

NIUM, 

RtCUV- 

kelhv- 

I- 

DF 

ERAdLt 

SOLVtO 

ER  A  tiLt 

TOT^l 

ER ABLE 

ERABLE 

F  ItH 

S  A  MFL  fc 

(UG/L 

CUb/L 

(UG/L 

(Ub/L 

CUG/L 

(UG/L 

AS  ML') 

AS  MN) 

AS  HG) 

AS  St) 

As  AG) 

AS  ZN) 

A-lS-Oi 

15CC0 

7 9-03-63 

10 

.  . 

-• 

-  . 

A-15-03 

606AB 

70-04-05 

-- 

0 

.  u 

-- 

-- 

A-lS-03 

61  A  All  1 

50-10-15 

-- 

-  - 

-- 

A-15-0 3 

6  3b0l) 

79-03-63 

0 

-- 

-- 

-- 

x> 

1 

1 

o 

I-A- 

B9ACA 

50-11-13 

-  - 

— 

-- 

-  - 

-  - 

A-  1  5-04 

06»AA1 

79-05-01 

— 

-  . 

.  - 

-- 

.  - 

A-15-04 

0?BC  A  1 

7  7-06-68 

-- 

a 

-- 

-- 

-- 

-- 

A-  1  S-  0  *4 

0P8DC 

77-0b-BO 

-- 

4 

-- 

-- 

-- 

A-rs-ou 

06CC n? 

5°-0b-61 

-- 

-- 

-- 

-- 

A-  1  5-04 

06CCL6 

59-0e-6l 

-  - 

-- 

-- 

-- 

A  -  t  5  -  0  4 

0  3  AC  A 

77-Ob-O? 

— 

40 

— 

.. 

-  . 

.  - 

79-05-01 

1  0 

-- 

.a 

1 

0 

so 

A  -  1 5-0  4 

0  390  A 

77-0b-15 

-- 

0 

-- 

-- 

-- 

-  - 

A  -  1 5 -0  4 

03CAA1 

79-05-01 

-- 

-- 

-- 

-- 

A- 1 5-04 

U3UAA2 

79-05-01 

-- 

-- 

-- 

A- 1 5-04 

0  3U  A  6  1 

77-0b-15 

— 

0 

.. 

— 

.  . 

79-05-01 

-- 

-- 

-- 

-- 

A- 1 5-04 

03000 

79-05-01 

-- 

-- 

-- 

-- 

A- 1 5-04 

0  4  A  A  A  1 

77-0o-14 

-- 

0 

-- 

-- 

79-05-01 

-  - 

-- 

-- 

-  - 

A  -  1  5  -  0  4 

04  A  AO  1 

77-06-14 

— 

0 

— 

— 

•  - 

A  -  1  5  -  0  4 

0  4  A  C  A 

59-02-06 

-- 

-- 

-- 

-- 

-- 

7 7-0b-o9 

-- 

170 

-- 

-- 

-- 

-- 

A  - 1 5- 0  4 

040  AO 

7  7-0b-09 

-- 

0 

-- 

-- 

-- 

A-  1  5-04 

0  9  A  0  U 

77-07-61 

-  - 

50 

-- 

-  - 

-- 

A- 1 5-04 

10DCA1 

7  9-05-01 

.  . 

.. 

.  _ 

A-  1  5-04 

1 10901 

7  7 -06-69 

-  - 

4 

-- 

-- 

A  -  1  5  -  0  4 

16APB 

74-07-31 

-- 

— 

-- 

-- 

-- 

-- 

7 4 -06-BO 

-- 

-- 

-- 

-- 

74-0«-B7 

-- 

-- 

-- 

74-10-11 

— 

mm 

.  . 

-  . 

•  _ 

74-11-14 

mm 

-- 

-- 

A  -  1  5  -  0  4 

1  5  AC  A 

77-06-69 

-- 

4 

-- 

-- 

-- 

-- 

A  - 1 5-04 

1  50  AC 

77-07-67 

-- 

0 

-- 

-- 

-- 

-- 

A- 1 5-04 

1  SABtl 

77-06-17 

-- 

0 

-- 

-- 

-- 

-- 

A- 1 5-04 

1  9  A  A  A 

7  7-Oo-oB 

•  - 

0 

.  _ 

* «. 

A  -  1 5- 0  4 

66bCC 

77-07-67 

60 

-- 

-- 

-- 

A- 1 5-04 

330C« 

50-1 6-09 

-- 

-- 

-- 

-- 

77-0b-09 

-- 

0 

-- 

-- 

-- 

-- 

A  -  1  5  -  0  5 

1 1  a  Aa 

7 4-06-04 

-- 

-  - 

-- 

-- 

-- 

-- 
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SPt 


AGENCY 

C  I F  1 L 

hAkD- 

local 

A  N  A  - 

CON- 

haRij- 

N  E  S  S  , 

CALCIUM 

ioent- 

GEJ- 

UA  TE 

LYZTimG 

DUCT- 

NtSS 

NuNCAk- 

dis¬ 

I  - 

LUGIC 

OF 

SAMPLE 

ANLE 

Ph 

TfcMRFR- 

(MG/L 

bunate 

solved 

F  IE« 

SITE 

UNIT 

S AwPLt 

rcnuE 

(mIC°U- 

ATUPE 

AS 

(Mb/L 

(MG/L 

NUMBER J 

MHljS ) 

(UNITS) 

(DEG  °C) 

C  ACij3  ) 

C  A  C  C1 3 1 

AS  CA) 

A- 1  5-0  5 

20ABB 

bW 

1 21 VERB 

76-03-23 

1  028 

60O 

7.3 

19.0 

24  0 

0 

50 

GW 

121 VEkO 

79-05-01 

60020 

560 

7.4 

-- 

-- 

-- 

-- 

A- 1 5-05 

24DC  A 

GW 

1 2 1 VEkD 

76-03-23 

1028 

675 

7.6 

19.0 

280 

0 

55 

GW 

121  VEkO 

79-0b-01 

6  0  0  20 

700 

-- 

mm 

-- 

-  - 

-- 

A- 1 5-05 

35AAC 

GW 

121 VEkD 

b7  -  0  1  -  1  0 

1026 

558 

6.2 

20k 

0 

32 

A  - 1  5-05 

35ACD 

GW 

121 VEkO 

76-04-19 

1  u2b 

750 

__ 

22.0 

330 

0 

78 

GW 

121 VEkD 

79-05-01 

80020 

725 

7  .  1 

20.0 

-- 

-- 

-- 

GW 

121 V  E  M  0 

79- Ob-01 

60020 

-- 

-- 

mm 

33o 

0 

80 

A- 1  5-05 

3bABB 

GW 

1  2 1 VEkO 

79-05-01 

60o20 

800 

7.1 

20.0 

-- 

-- 

— 

A- 1 5-05 

3bCCb  1 

GW 

1 2 1 VEkD 

7P-02-U? 

1028 

790 

7.3 

20.0 

510 

0 

7b 

GW 

121 VEkO 

79-05- U 2 

80020 

660 

mm 

mm 

mm 

.  - 

A  - 1 5-0  5 

36CCB? 

GW 

121 VEkO 

75-lo-H 

9704 

579 

7.8 

— 

29b 

n 

«3 

A- 1 5-05 

3bCCB  3 

GW 

1 2 1 VEkO 

75-10-11 

9704 

579 

7.6 

— 

2°b 

0 

81 

A  - 1 5-0  5 

3bCCC 

GW 

1 2 1 VEkO 

78-02-0? 

1  028 

675 

7.3 

16.0 

b  0  0 

0 

71 

A  - 1 5  -  0  a 

3b0Bb 

GW 

1 21 VEkO 

76-01-24 

1028 

950 

7.3 

20.5 

35o 

0 

85 

A-15-0b 

29CAA 

GW 

310SUPI 

7  B-0h-20 

1  0  26 

60O 

.  . 

bl  .0 

2«0 

0 

62 

A - 1 5- Ob 

3 1 CB  A  1 

GW 

121 VEkO 

64-04-1? 

1028 

91? 

7.4 

20.0 

385 

0 

95 

GW 

121 VEkO 

b8-0b-29 

1  026 

812 

7.7 

31  6 

0 

63 

A - 1 5-0  6 

31CBA2 

GW 

121 VEkO 

76-02-09 

1  02b 

9oO 

7.2 

18.5 

«Oo 

0 

9  3 

A  - 1  5-0t> 

3  1  DBA 

SP 

1 2 1 VF  kO 

40-07-31 

9602 

-  - 

-  - 

«•- 

4  30 

0 

112 

SP 

121 VEkO 

49-07-26 

1  o2b 

967 

mm 

mm 

440 

0 

114 

SP 

1  2  1  v  F.  k  o 

5b-0b -22 

1  026 

994 

7.0 

24.5 

45U 

0 

1  1  6 

SP 

121 VEkO 

57-05-29 

1  026 

991 

7.2 

24.9 

450 

0 

-- 

SP 

121 VEkU 

58-07-23 

1028 

073 

7.4 

24.0 

43d 

0 

-- 

bp 

121 VEkO 

59-07-14 

1028 

970 

b  .  9 

b5 . 0 

44b 

0 

1  1  7 

SP 

1 21 VEkO 

64-04-1? 

1028 

969 

7.1 

22.0 

435 

0 

121 

SP 

1 21 VEkO 

/  3  -  0  6  -  0  6 

1  028 

615 

8.0 

25.0 

270 

0 

49 

SP 

1  2  1  V  F  k  O 

76-01-2? 

1  U26 

910 

-- 

20.0 

4  1  0 

0 

1  1  0 

SP 

121 VEkO 

79-05-01 

80020 

925 

6.9 

21.0 

-- 

-- 

-- 

A  -  1  5-  0  b 

3  2  C  B  l) 

SP 

121 VEkO 

40-07-31 

9b  0  2 

-  - 

-  - 

-- 

540 

0 

145 

oP 

12  1  VEkO 

49-07-25 

1026 

1240 

mm 

-- 

567 

0 

14« 

SP 

121 vFkO 

59-02-o6 

1  026 

1230 

6.7 

24.0 

460 

0 

94 

A-15-0b 

35c  A  C 

SP 

310COWN 

59-07-10 

1  0  2b 

331 

d  .  0 

bl  .0 

166 

0 

32 

SP 

310CCNN 

78-05-03 

1  028 

450 

7.8 

bl  .0 

170 

2 

32 

A - 1 5-0  7 

1  4ACC 

SP 

3 1  0CCimm 

59-10-1° 

1  028 

236 

7.4 

15.5 

115 

0 

29 

A-16-02 

1  ?C  AD? 

GW 

330kDLL 

78-0b-o8 

1028 

650 

7.4 

b7 .0 

31  0 

53 

77 

A-16-02 

2  4  A  A  B 

GW 

120VLCC 

78-02-08 

1028 

360 

8.5 

b0.5 

22 

0 

5.7 

A-16-03 

obcdb 

GW 

1 2 1 V  E  kO 

58-10-09 

1028 

541 

7.5 

— 

b°b 

1 

56 

A-lb-Oi 

1  7QBC 

GW 

1 21 VEkO 

76-02-oB 

1  028 

5b  0 

7.5 

18.5 

250 

7 

57 

A  -  1  b  -  0  3 

2  1  bBb 

GW 

121 VEkO 

78-02-09 

1  0?e 

5o0 

7.4 

19.0 

b  3  0 

0 

49 
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wells  and 

springs  in  the 

upper 

Verde  River 

area — Continued 

SU0IUM+ 

M  A  G  N  F  - 

SUD1UM 

PO I  A  $- 

PUT AS- 

CHLO¬ 

LOCAl 

SlUM, 

SODIUM, 

AO- 

S 1  MM 

STu”, 

PICaR- 

SULFATE 

RIDE, 

tdfmt- 

DATE 

U  tS- 

DIS- 

SuRP- 

DIS¬ 

Ulb- 

PuNATt. 

CaR- 

dis¬ 

dis¬ 

I- 

OF 

SULVFO 

SULvEli 

1  TUN 

SOLVED 

SUL VED 

(M(,/L 

bOin A  T  F 

solved 

solved 

F  IER 

SAMPLt 

(MG/L 

( MC>  /L 

RATIO 

(Mb/L 

(MG/L 

AS 

(MG/L 

(Mii/L 

(MG/L 

AS  MG  ) 

AS  NA ) 

AS  NA) 

As  K) 

HCU3) 

AS  CO?) 

AS  SC14) 

AS  CL) 

A  ”  1  5  -  0  5 

HO  Abe) 

78-03-23 

28 

38 

1  .  1 

-- 

b  .  b 

340 

0 

10 

lb 

79-05-0) 

-- 

-- 

-- 

-- 

-- 

0 

-- 

A-15-05 

an  dca 

78-03-23 

35 

44 

1  .  1 

-- 

b.b 

390 

0 

18 

22 

79-0b-01 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-15-05 

3  5  A  A  c 

67-01-10 

30 

-  - 

-- 

34 

-  - 

290 

0 

6.0 

25 

A-15-05 

3  5  A  C  Cl 

78-00-19 

32 

38 

.9 

-- 

440 

9.3 

28 

79-05-01 

-- 

-- 

-- 

-- 

-- 

0 

79-0b-ul 

32 

40 

1.0 

44 

4 . 1 

-- 

— 

1  4 

28 

A- 1 5-0  b 

36  A  H  d 

79-05-01 

-- 

-- 

-- 

-- 

0 

-- 

-- 

A  -  1  5  -  0  b 

3  6  C  C  B 1 

7  8-0d-02 

30 

33 

•  6 

— 

3 . 7 

4 1  n 

0 

15 

28 

79-05-02 

-- 

-  . 

-- 

-- 

-- 

A  -  1  5  -  0  b 

36CCH? 

75-10-11 

22 

37 

.9 

-- 

878 

0 

10 

27 

A-15-05 

36CCB3 

75-10-11 

lb 

37 

1 .0 

-- 

368 

0 

12 

25 

A-lb-05 

36CCL 

78-02-02 

2b 

3? 

.  8 

-- 

4 . 7 

390 

0 

1  1 

24 

A-  1  S-Ob 

3  bD  P  6 

78-01-29 

34 

42 

1 .0 

-- 

4.d 

470 

0 

13 

25 

A  -  1  5  -  0  b 

29CAA 

78-04-20 

31 

21 

.5 

-- 

b.b 

370 

9.3 

1  3 

A  -  1  5-0b 

31CBA1 

b4-04-12 

3b 

57 

1.3 

-- 

b  •  0 

539 

0 

14 

41 

b8-06-29 

39 

-- 

60 

-- 

476 

0 

1  .0 

40 

A-15-0b 

3 1  CP  a  2 

78-02-09 

40 

54 

1.2 

-- 

b.d 

550 

0 

14 

41 

A  -  l  5  -  U  b 

3  1  l)B  A 

90-07-31 

3d 

53 

1  .  1 

-- 

d.y) 

601 

-- 

10 

35 

49-07-26 

38 

-- 

-  - 

bb 

-- 

6  o? 

-- 

15 

37 

56-06-22 

39 

1.1 

-- 

-- 

602 

0 

17 

37 

57-05-29 

-- 

-- 

-- 

-- 

629 

0 

-- 

3tt 

58-07-23 

— 

-- 

-- 

600 

0 

-- 

39 

59-07-14 

37 

— 

1 . 0 

49 

-- 

598 

0 

10 

35 

64-04-12 

32 

53 

1.1 

S.4 

599 

0 

12 

37 

73-06-08 

3b 

55 

1.5 

d.l 

390 

0 

12 

37 

76-01-22 

33 

51 

1.1 

-- 

b  .  7 

603 

— 

13 

T7 

79-05-01 

-- 

-  - 

-- 

-- 

0 

A  -  1  5-0b 

32CPU 

40-07-31 

4  7 

70 

1.3 

b.U 

775 

— 

1  4 

4  b 

49-07-25 

48 

-- 

-- 

7  0 

-  - 

7  74 

16 

49 

59-02-06 

55 

-- 

2.4 

1  16 

-- 

7b5 

0 

16 

«  8 

4  —  15  —  06 

35CAC 

59-07-10 

21 

-- 

.4 

1  1 

-- 

212 

0 

5.4 

7.0 

75-05-0? 

23 

6.7 

.2 

-- 

.0 

210 

0 

2.6 

3.9 

A  -  1 5-0  7 

1  4ACC 

59-1 0-19 

lo 

.  2 

4.6 

147 

0 

.2 

2.5 

A-  1  6-02 

1  ?C  A  Li  2 

78-02-08 

2b 

26 

.6 

1  .b 

310 

0 

57 

22 

A- 1 6-02 

20AAB 

78-02-08 

2.0 

7  8 

7.2 

P.  1 

1  /  0 

2 

3? 

1b 

A-16-03 

ORCDW 

58-10-09 

27 

-- 

.4 

1  6 

-- 

T  0  8 

0 

6.4 

22 

A-16-03 

1  7uPC 

78-02-08 

27 

14 

.4 

c? .  1 

300 

b 

6.9 

1  9 

A-16-03 

2  1  BBd 

78-02-09 

26 

23 

,7 

-- 

e.  l 

300 

0 

10 

lb 
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bOL  Il)S, 

SOLIDS, 

l\i  I  1  Ru- 

NITRO¬ 

PHUS- 

PHDS- 

FLUQ- 

SILICA, 

fcESlL/UE 

SUM  OF 

SOLIDS, 

GEN  , 

GEN  9 

PhOKlJS  » 

PHA  rF, 

LOCAL 

PIOE  , 

D  I  S  - 

AT  loO 

Const i - 

DIS¬ 

M  X  T  K  A  T  F 

N0p  +  i\j03 

URIHu, 

ORTHO, 

lOENT - 

BATE 

DIS¬ 

SOL VtD 

otG.  c 

TUElVTS, 

SOLVED 

DIS- 

DTS- 

OIS- 

DIS¬ 

I- 

OF 

SOLVED 

(Mf,/L 

U  15- 

DIS¬ 

(TOimS 

SOLVED 

SuL  VED 

SCJLVFU 

SOLVED 

f  itR 

SAMPLE 

(mG/L 

A  S 

SuL VED 

SOLVED 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

AS  F  1 

o  1 0  2  J 

(MG/L) 

lMb/L) 

AC-PT) 

AS  N ) 

A  5  IN) 

AS  P) 

AS  P 0 4 ) 

A- 1 5-05 

20ABB 

78-03-23 

.3 

bO 

-- 

385 

.52 

— 

1.7 

.00 

.  P  6 

79-05-01 

-- 

-- 

-- 

-- 

-  - 

-- 

-- 

A- 1  5-OS 

24DCA 

7  8-03-23 

.3 

35 

-- 

417 

.57 

-- 

2.1 

.  00 

.00 

79-Ob-Ol 

-  - 

-- 

-- 

-- 

-- 

A-15-05 

35A  AC 

b7-01-10 

.  1 

24 

-- 

-- 

-- 

A*  1  5-05 

3SACD 

7  8-04-1  9 

.3 

22 

430 

.56 

— 

.?0 

.  00 

.00 

79-05-01 

-- 

-  - 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

79-0b-0l 

.3 

23 

-- 

445 

.61 

-- 

-- 

A- 1 5-05 

36ABB 

79-05-01 

-- 

-- 

-- 

-- 

-- 

A  - 1 5-0  5 

36CCB1 

78-02-02 

.4 

24 

414 

.5b 

.P4 

.01 

.03 

7  9-05-02 

-  . 

-  _ 

__ 

.  - 

-  . 

-  - 

.  . 

A- 1 5-0  5 

36CCB2 

75-10-11 

.5 

-- 

-- 

4  1  9 

— 

-- 

-- 

A-15-05 

36CCb3 

75-10-11 

.4 

— 

-- 

424 

-- 

-- 

a  - 1 5-0  5 

36CCC 

78-02-02 

.5 

20 

384 

.52 

.0? 

.  0  1 

.03 

A-15-05 

36DBb 

78-01-24 

.3 

25 

-  - 

462 

.63 

-  - 

.  1  5 

.0? 

.06 

A-  1  5-0  b 

5  BC  A  A 

78-04-20 

.6 

12 

-- 

340 

.46 

.  Ptt 

.0  1 

.03 

A-15-06 

3  1  CBA 1 

64-04-12 

.  3 

18 

534 

.72 

-- 

-- 

-- 

-- 

68-08-29 

.3 

23 

4  6  0 

-- 

-- 

-- 

-- 

A  -  1  5  -  0  b 

31C8A2 

78-02-09 

.2 

24 

545 

.74 

-- 

.35 

.06 

.16 

A  - 1 5-0  b 

3  1  OB  A 

40-07-31 

-  - 

-— 

-  - 

552 

-- 

.P3 

-- 

-  - 

-  - 

49-07-26 

.0 

18 

-- 

5/5 

.78 

.  1  1 

-- 

56-06-22 

•  b 

42 

-- 

6u7 

.82 

-- 

-- 

-- 

-- 

57-05-29 

-- 

-- 

-- 

-- 

-- 

-- 

58-07-23 

-  - 

-- 

-- 

59-07-14 

.  4 

22 

-  - 

5b5 

.77 

.  18 

-  - 

-  - 

*  - 

b4-04-l2 

.3 

16 

573 

.77 

7  3-08-08 

.2 

16 

-- 

400 

.54 

.02 

.  0  5 

.05 

.  1  5 

76-01 -22 

.2 

15 

494 

5b  3 

.67 

-- 

.03 

.01 

.03 

79-05-01 

-- 

-- 

-- 

-- 

-- 

-- 

A- 1  5- Ob 

32C8U 

40-07-31 

-  - 

-- 

-- 

715 

-  - 

.23 

— 

-  - 

-  - 

49-07-25 

.0 

17 

730 

.99 

.16 

-- 

-- 

-- 

59-02-06 

.2 

19 

-- 

725 

.99 

-- 

-- 

A- 1 5-0b 

35C  AC 

59-07-10 

.  1 

2« 

-- 

206 

-- 

-- 

-- 

78-05-03 

.  1 

20 

195 

.27 

-- 

•  ?6 

.  0  1 

.03 

A  - 1 5-0  7 

14ACC 

59-10-19 

.2 

23 

143 

.  1  9 

.25 

-  - 

-  — 

-  - 

A-lb-02 

1  PC adb 

78-02-08 

.  1 

22 

-  - 

396 

.54 

-- 

.OP 

.06 

A  -  1  fe  -  0 

24aab 

78-02-08 

•  4 

16 

-- 

239 

.33 

-- 

.03 

.OP 

.06 

A  - 1 6- 0  3 

OBCDb 

58-10-09 

.2 

22 

-- 

303 

-- 

-- 

-- 

A-lb-03 

170BC 

78-02-08 

.1 

16 

-- 

291 

.40 

-- 

.PI 

.  0  1 

.03 

A-lb-03 

2  lbBB 

78-02-09 

.2 

21 

-- 

297 

.40 

-- 

.  P  5 

.OP 

.06 

i 
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C  A  DM  I Lw 

M  X  UM  f 

CuPPFk , 

TRD  jr 

lead, 

local 

A K St  MIC 

BURlJM , 

TO!  Al 

TUTAL 

10  1  al 

TuT  AL 

i  run  , 

TUT  AL 

I UENT - 

liatf 

ARSENIC 

D1S- 

OTS- 

RECOV¬ 

RfcCOV- 

RECOV¬ 

RfcCuV- 

dis¬ 

RE CUV- 

I  - 

OF 

total 

SPlVlD 

SULvEu 

ERABLE 

F  A  bL  t 

ERABLE 

F  K  A  UL  t 

solved 

En  A  b  L  E 

F  I E  R 

SAMPLE 

(UG/L 

(Uto/L 

( JG/L 

(UG/L 

(UG/L 

(UG/L 

(ug/l 

(UG/L 

(UG/I 

AS  A  S  ) 

AS  AS) 

A  .5  b ) 

AS  CD) 

AS  C») 

AS  CU) 

AS  FF  ) 

AS  Ft) 

AS  PR) 

p> 

1 

t/1 

1 

C 
l J 

20AR4 

78-03-23 

18 

150 

-- 

-- 

-- 

0 

79-05-01 

1  b 

-- 

a-15-05 

24UCA 

78-03-23 

-- 

? 

170 

-- 

1  o 

-- 

79-0b-0l 

-- 

1 

lo 

1  o 

1  0 

?1 

a-15-05 

35AAC 

67-01-10 

-  - 

-- 

-  - 

— 

— 

-  - 

n 

-- 

A-15-0S 

35ACU 

78-09-  1  9 

1  30 

500 

-- 

-- 

-- 

-- 

EO 

79-05-01 

37 

-- 

-- 

-- 

-- 

-- 

79-0b-0l 

-- 

38 

b  4  0 

-- 

1  0 

-- 

A-15-05 

36ARR 

79-0b-01 

37 

35 

-- 

1 

1  0 

A 

-- 

41 

A-15-05 

36CC5  1 

78-02-0? 

-  - 

5b 

4  ?  0 

-  - 

-  - 

— 

— 

ao 

-  - 

79-0b-0? 

Si 

— 

-- 

-- 

-- 

-  . 

A-15-05 

36CCH? 

75-10-11 

So 

-- 

<  1  o 

<  1  0 

<50 

<S0 

A-15-05 

36CCb  3 

75-10-11 

So 

-  - 

<10 

<10 

<  s  0 

<Go 

A-15-05 

3bCCC 

78-02-02 

1 

350 

-- 

-- 

10 

-- 

A-lb-Ob 

360R8 

78-01-29 

— 

10 

580 

-  - 

-  - 

-  - 

-  - 

30 

-  - 

A  - 1 5-06 

?rlaa 

7  8-04-20 

-- 

3S 

47  0 

-- 

-  - 

-- 

50 

A  *  1 5- 0  6 

3 1 CB  A  1 

ba-o«-i? 

-- 

b  ?  0 

-- 

-- 

-- 

?0 

-- 

-- 

68-08-29 

-- 

-- 

a  o 

-- 

A-15-06 

31CRA3 

78-02-09 

-- 

<?9 

730 

bO 

-- 

A-15-06 

3  1  U  R  A 

90-07-31 

-  - 

-- 

-— 

-  - 

— 

-  - 

-  - 

-- 

-  - 

49-07-26 

.  - 

-- 

-  . 

-- 

-  - 

-- 

bb-0b-22 

-- 

2000 

-- 

-- 

-- 

u 

-- 

-- 

57-05-29 

-- 

-- 

-- 

-- 

-- 

-- 

58-07-23 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

59-07-19 

— 

-  - 

-  - 

-  - 

-- 

-  - 

-  - 

ba-04-  1  2 

— 

-  - 

61  0 

— 

-- 

Po 

7  3-06-08 

-- 

730 

-- 

-- 

-- 

30 

-- 

76-01-2? 

-- 

b90 

-- 

-- 

-- 

-- 

10 

-- 

79-05-01 

1  00 

-- 

-- 

-- 

-- 

A-15-Ob 

32CBL) 

40-07-31 

-- 

-- 

-  - 

-- 

49-07-25 

— 

— 

— 

— 

.  - 

•  . 

•  . 

.  _ 

59-02-06 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  5  -  0  6 

35C  A  C 

59-07-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

78-05-03 

-- 

10 

-- 

-- 

-- 

10 

-- 

A  -  1 5-0  7 

1  4ACC 

59-1 o- j  9 

-- 

-- 

-- 

A  —  1  6  -  0  £ 

1 ?cad? 

78-02-08 

-  - 

7 

150 

-  . 

.. 

— 

-  - 

a  o 

-  - 

A-16-02 

2  a  a  a  b 

78-02-08 

-- 

50 

170 

-- 

-- 

-- 

70 

-- 

A-16-03 

08COR 

58-10-09 

-- 

-- 

-- 

-- 

-- 

A-lb-03 

170BC 

78-02-08 

-- 

8 

50 

-- 

-- 

-- 

1  o 

-- 

A  -  1  6  -  0  3 

21BRb 

78-02-09 

-- 

14 

150 

-- 

-- 

-- 

-- 

10 

-- 
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MaNGA- 
N  t  S  t  $ 

m  a  n  g  a  - 

MFKCUPY 

b  T  L  Vt R t 

/INC  , 

LOCAL 

TUTAL 

iMEbF  9 

TUTAL 

S  F  L  F  - 

TUTAL 

T  0  r  AL 

IDENT¬ 

0ME 

RtCUV- 

dis¬ 

RECUV- 

NIU*\ 

RtCuV- 

*  F  CClV- 

I¬ 

OF 

F  k  A  b  Lfc 

solved 

FKAbLE 

total 

F.KAbLE 

t.  R  A  P  L  F 

FIES 

S  A  L  t 

(uG/t 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

IUG/L 

Ab  MNJ 

AS  MN) 

Ab  MG) 

AS  St) 

Ab  AG) 

AS  ZK) 

A-15-05 

20A66 

78-03-23 

-- 

0 

-  _ 

_ 

— 

-- 

79-05-01 

-- 

-- 

-- 

A-15-05 

29UCA 

78-03-23 

-- 

0 

-- 

-- 

79-06-01 

0 

-  - 

.  0 

0 

ato 

A-15-05 

3SAAC 

67-01-10 

-- 

-  - 

-- 

-- 

-  - 

A-15-05 

35AC0 

78-09-19 

-- 

0 

-  - 

-- 

79-05-01 

-- 

-- 

-- 

-- 

7  9  -  0  b  -  0  1 

-- 

-- 

-- 

A-15-05 

36ABB 

79-OS-ul 

1  u 

.  1 

1 

0 

dO 

A- 1 5-05 

56CCdl 

78-0^-u? 

— 

0 

-- 

-  - 

79-05-02 

-  . 

.  . 

— 

-  - 

A -1  5-OS 

56CCb2 

75-10-11 

-- 

<  .  b 

<  1  0 

<lu 

<60 

A  -  1 5- 0  5 

36CC63 

75-10-11 

-- 

<.b 

<10 

<10 

<0  0 

A  - 1 5-05 

36CCC 

7  6-02-02 

-- 

60 

-- 

A- 1 5-05 

36DR8 

78-01-29 

— 

0 

— 

— 

-  - 

A  - 1 5-0fa 

29C  A  A 

78-09-20 

— 

0 

•  - 

— 

-  . 

-  - 

A  -  1  5  -  0  b 

3 1  C  B  A  1 

69-09-12 

-- 

-- 

-- 

-- 

b8-0a-29 

-- 

-- 

-- 

A  - 1 5- 0  b 

ilCBA? 

78-02-09 

-- 

0 

-- 

-- 

A  - 1 5-0b 

3  1 06  A 

90-07-31 

— 

— 

-  - 

-  - 

-  - 

99-07 -26 

.  - 

-  - 

.. 

— 

-- 

56-06-22 

-- 

-- 

-- 

-- 

-- 

-- 

57-05-29 

-- 

-- 

-- 

-- 

58-07-23 

-- 

-- 

-- 

-- 

-- 

59-07-19 

-  - 

-  - 

-- 

-  - 

69-09-12 

-- 

-- 

-- 

73-06-08 

-- 

1  0 

-- 

-- 

-- 

76-01-22 

-- 

-- 

79-06-01 

-- 

A-15-0b 

32CH0 

90-07-31 

-  - 

-  - 

— 

— 

”  - 

99-07-25 

-- 

-- 

-- 

59-02-06 

-- 

-- 

-- 

J> 

1 

Ol 

1 

o 

o 

35CAC 

59-07-10 

-- 

-- 

-- 

-  - 

78-05-03 

0 

.  u 

A  - 1 5-0  7 

1  0  A  C  C 

59-10-19 

-  - 

-  - 

•  - 

-  - 

-  - 

-  ” 

A-16-02 

1 ?C  A  02 

78-02-08 

.  . 

0 

.  1 

-- 

-- 

-- 

A  -  1  6  -  0 1? 

2  9  A  A  8 

78-02-08 

-- 

0 

-- 

-- 

-- 

A  -  1  6  -  0  3 

o«coa 

58-10-09 

-- 

-- 

-  - 

A  - 1 6-0  3 

17UPC 

7P-02-OP 

-- 

1 0 

.  0 

-- 

-- 

A  -  1 6  -  0  3 

2 1  bhb 

78-02-09 

-- 

0 

-- 

-- 

-- 

-  - 
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SPt 


AGfcNCY 

CIFTC 

HARD¬ 

local 

A  N  A  - 

CflN- 

HAPU- 

NESS, 

LALC1UM 

IDENT- 

GEO¬ 

OA  1  E 

LY/InG 

dult- 

NtSS 

NUNC Ak- 

DIS¬ 

I- 

LOGIC 

OE 

sample 

ANCE 

PH 

Tt^Pb'K- 

(MG/L 

bowate 

SOLVED 

f-  It» 

SITE 

UNIT 

S  A  MP  L  t 

f  CCIUE 

(MICPu- 

aTUPl 

AS 

(mg/l 

(MG/L 

NUMBER) 

MHUS) 

(UMTS) 

(U  Fb°c) 

CACu3) 

CAC03) 

AS  CA) 

A-lb-03 

2  1  CRH 

1 21  VEkn 

58-10-24 

1  o?b 

1620 

7.3 

19.5 

930 

703 

212 

A-lb-03 

22HCL 

gw 

1 21 VEkD 

54-02-18 

1  0  2b 

4b4 

7.4 

-- 

213 

0 

42 

GW 

121 VEkD 

b3-03-u4 

1  0  2b 

4b9 

7.7 

14.5 

212 

0 

*9 

GW 

1  2  1  V  E  k  D 

b4- 04-20 

1  o2b 

467 

7.7 

-- 

213 

0 

37 

GW 

1  2 1 V  E  H  0 

75-06-1 1 

9  7  04 

459 

-- 

•• 

1  1  1 

0 

24 

A-lb-03 

2  7  b  A  0 

GW 

1  21  VEkD 

58-10-15 

1026 

539 

7.3 

d\  .0 

245 

5 

S7 

A-lb-03 

2  7  D  A  d 

GW 

1 2 1 VEkD 

58-1 0 -  0  4 

1  02e 

558 

7.5 

-- 

264 

7 

60 

GW 

1  2  1  VE  kD 

73-07-30 

9704 

454 

7.5 

-- 

260 

16 

67 

GW 

121 VEkD 

7b-ll -30 

9704 

52b 

7  .  b 

-- 

260 

22 

78 

bW 

121 VEkO 

78-02-04 

1  0  26 

520 

7.2 

-- 

27  0 

16 

62 

A-lb-03 

28DDH 

GW 

1  2  1  V  F.  k  0 

7  *-02-1 3 

9  7  04 

47b 

8.2 

25b 

16 

64 

A  -  1  b  -  (1  3 

28DDu 

GW 

1  2  1  V  E  H  0 

73-02-13 

9  704 

bb  7 

7.9 

372 

14 

92 

A-lb-03 

4  A  A  L)  1 

GW 

1  2  1  V  E  k  0 

78-02-08 

1  o2b 

4  b  0 

7.6 

-- 

110 

0 

21 

A-lb-03 

3  0  A  R  0 

GW 

-- 

58-10-04 

1026 

545 

7.6 

273 

112 

27 

A-lb-03 

31UCA 

SP 

3  3  0  k  0  L  L 

5«-10-24 

102b 

7  09 

7.6 

1  ft  .  0 

33b 

95 

72 

SP 

330kDLL 

73-03-14 

9  7  04 

714 

7.7 

340 

160 

1  00 

bP 

3  3  0  k  0  L  L 

74-07-2b 

9  7  04 

5  7  1 

-- 

-- 

340 

1  60 

100 

A-lb-03 

3  IOC  A 

GW 

330kOLL 

7  7  -  0  7  -  0  8 

9704 

625 

7.4 

-- 

350 

40 

76 

A-lb-03 

3  1  DOC  1 

GW 

— 

77-12-20 

1  026 

628 

7.2 

d?  .  0 

320 

90 

67 

A-lb-03 

33UC0 

GW 

lei VEkD 

76-02-24 

1  02b 

-  - 

— 

260 

1« 

43 

A-lb-03 

3  31)00 

GW 

121 VEkO 

7  6 -O2-2A 

1  o26 

560 

7 . 6 

500 

26 

bb 

A-lb-03 

3  4  A  A  0 

GW 

121 vEk'D 

73-02-13 

9704 

454 

6.3 

-- 

250 

21 

58 

A-lb-03 

3  4  AOC 

GW 

1 2 1 V  EkO 

73-02-03 

9  704 

4  34 

6.3 

-- 

250 

16 

56 

A-lb-03 

34CCU1 

GW 

121 VEkO 

73-02-13 

9/04 

500 

6.2 

-- 

274 

30 

70 

A-lb-03 

S4ccua 

GW 

121 VEkO 

73-02-13 

9  7  04 

435 

8.0 

-- 

260 

32 

42 

A-lb-03 

34C0L 

Gw 

121 vEkD 

77-04-14 

1  02b 

650 

6.9 

c*5.0 

290 

0 

55 

A-lb-03 

350  AH  3 

GW 

121 VEkO 

77-04-01 

1026 

500 

7.3 

c^O.S 

260 

11 

50 

A-lb-03 

35000 

GW 

121 VEkO 

58-I o-07 

1026 

543 

7.3 

-- 

254 

6 

54 

rt  -  1  b  -  0  4 

layAAi 

GW 

310SUPI 

08  -  0  7  -  0  1 

9/04 

413 

-- 

210 

37 

47 

A  -  1  b  -  0  4 

1  4CP0 

GW 

31 OSUPI 

56-10-14 

1026 

533 

7.3 

dO.O 

242 

11 

59 

GW 

3  1  OslIP  T 

74-06-24 

•  - 

500 

•  • 

dO.O 

— 

•  • 

A  -  1  b  -  0  4 

15CCC 

SP 

— 

54-02-04 

1  o2b 

549 

7.3 

d\  .0 

2  6  6 

19 

55 

A  -  1  b  -  0  4 

1  5000 

GW 

31 OSUPI 

58-10-14 

1  02b 

547 

7.3 

242 

13 

59 

A-lb-04 

150001 

SP 

— 

52-02-12 

1026 

545 

-- 

259 

24 

61 

A  -  1  b  -  0  4 

2  3HB  A 

SP 

31 OSUPI 

52-02-12 

1  o2b 

404 

-  - 

19.0 

20b 

5 

48 

A-lb-04 

2  3HRC 

sP 

310SUP1 

bb-05-20 

1  o2b 

448 

7.3 

19. S 

238 

10 

54 

A-lb-04 

2  3hC  A 

b 

310SUPI 

59-0b-17 

1  02b 

41  1 

7.3 

19.0 

204 

0 

57 

A-lb-04 

2  3C  4  ri 

b'A/ 

lei VEkO 

74-05-22 

-- 

500 

-- 

-- 

-- 

A-lb-04 

c?3LAC 

GW 

31  OSUPI 

58-10-14 

1  026 

55b 

7.4 

c?0.5 

244 

0 

80 

A-lb-04 

23uRb 

GW 

1  2  1  V  E  k  0 

74-05-22 

-- 

530 

-- 

-- 

-- 

-  - 

-- 
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SUOXUM+ 

M  A  G  N  E  - 

SODIUM 

POTAS¬ 

PUTAS- 

CHLO¬ 

LOCAL 

6lUM, 

SODIUM, 

AD¬ 

SIUM 

SIUM, 

B  I C  AR¬ 

SULFATE 

RIDE, 

IuENT- 

DATE 

DIS¬ 

DIS¬ 

SORP¬ 

01S- 

L)  IS- 

SON  A  T  £ 

CAR¬ 

dis¬ 

nis- 

I- 

OF 

SOLVED 

SOLVED 

TION 

bOLVtO 

SULVED 

IMb/L 

BON  A  T  F 

solved 

SUl VED 

(-  IER 

sample 

(MG/L 

t  Mb  /  L 

RATIO 

IMb/L 

(MG/L 

AS 

(MG/L 

IMb/L 

CMG/L 

AS  ,mG  ) 

AS  M  A  ) 

AS  M  A  ) 

AS  K) 

HP03) 

AS  C u 3 ) 

AS  SO<4) 

AS  CL) 

A-lb-03 

21CBb 

58-10-29 

9a 

.  6 

iP 

277 

0 

673 

52 

A-lb-03 

22BCC 

59-08-18 

2b 

•  b 

19 

-- 

2b  3 

0 

8.2 

19 

63-03-04 

28 

1  9 

.6 

-- 

t  .ti 

27  1 

0 

7.2 

20 

o4-04-?0 

2  4 

19 

mb 

-- 

d.  9 

270 

0 

b.b 

1  9 

75-08-1  1 

12 

74 

3.1 

-- 

-- 

2b  3 

— 

9.0 

20 

A-16-03 

27hAu 

58-10-15 

25 

-- 

.5 

dO 

-  . 

293 

0 

6.0 

29 

A-lb-03 

27DAB 

59-10-09 

2a 

— 

.5 

to 

-- 

314 

0 

5.6 

30 

73-07-30 

22 

15 

.4 

-- 

-- 

297 

0 

13 

2b 

76-11-30 

lb 

18 

.5 

290 

0 

6.0 

29 

78-02-09 

2a 

15 

.4 

1  .« 

310 

0 

85 

25 

A-lb-03 

28QDB 

7  3-02-  1  3 

23 

1« 

.4 

— 

-  _ 

243 

0 

<1.0 

2b 

A-lb-U 3 

28ur>u 

73-08-13 

34 

18 

.4 

-- 

437 

0 

<1.0 

2b 

A-lb-03 

2  9  A  A  0  1 

7  8-08-08 

15 

bl 

2.5 

-- 

3.7 

290 

0 

9.7 

4.5 

A  -  1 6-0  3 

30AflU 

58-10-0° 

50 

-  - 

.5 

dl 

1  47 

0 

112 

24 

A-lb-03 

310CA 

58-10-84 

3b 

-- 

•  b 

-  - 

294 

0 

95 

2B 

73-03-19 

19 

12 

mi 

.  - 

-  - 

220 

0 

90 

la 

74-07-26 

21 

14 

mi 

-- 

-- 

220 

-- 

100 

2b 

A  - 1 6-0  3 

31  CCA 

77-07-08 

5a 

14 

.3 

-- 

-- 

37  8 

0 

9b 

2b 

A  -  1  6  -0  3 

31DOC1 

77-12-20 

3/ 

13 

.3 

1.3 

280 

0 

77 

21 

A-lb-03 

330CU 

78-02-24 

37 

15 

.4 

d.O 

300 

-- 

-- 

-- 

A-lb-03 

3  5  U  0  Li 

78-02-24 

32 

16 

.4 

-  - 

d.  1 

330 

0 

A-lb-03 

5  4  A  A  0 

73-02-13 

25 

1« 

.4 

-- 

-- 

279 

0 

<1  .0 

27 

A-lb-03 

34  ADC 

7  3-02-03 

25 

14 

.4 

-- 

-- 

285 

0 

<1.0 

27 

A-lb-03 

34CC01 

73-02-13 

24 

15 

.4 

-- 

297 

0 

8.0 

25 

A-lb-03 

34LCU2 

1  3-02-13 

37 

13 

.4 

-  - 

2  78 

0 

11 

18 

A-lb-03 

34CDC 

77-04-14 

37 

22 

•  b 

.  . 

d.  9 

3b0 

0 

lb 

23 

A-lb-03 

350 Ab  3 

77-09-01 

32 

15 

.4 

-- 

1.9 

300 

0 

9.3 

20 

A  -  1  b  -  0  3 

35DDC 

58-10-07 

29 

-- 

.5 

to 

302 

0 

5.2 

30 

A  -  1  b-0  a 

1 ?b  A  A  1 

b  8  -  0  7  -  0  1 

28 

5.0 

.2 

257 

-- 

<5.0 

3.0 

A-lb-04 

1  4  C  B  D 

58-10-14 

23 

-- 

.  b 

to 

— 

2al 

0 

5.8 

34 

7  4-0b-24 

— 

-- 

-- 

.. 

-  - 

-  - 

-- 

A  -  1  b  -  0  4 

1SCCC 

59-02-04 

38 

— 

.4 

1* 

-- 

304 

0 

7.0 

32 

A  - 1 b-0  4 

15DD0 

58-10-14 

23 

-- 

.6 

dl 

279 

'  0 

b.O 

3b 

A-lb-04 

ISODul 

52-02-12 

2b 

-- 

— 

16 

-- 

2a7 

— 

b.4 

3b 

A-lb-04 

23BRA 

52-02-12 

21 

-  - 

-  - 

6  .? 

— 

2  4b 

-  — 

3.9 

10 

A-lb-04 

2  3o B C 

68-05-20 

25 

lb 

.5 

1  .u 

2/9 

0 

5.0 

22 

A-lb-04 

2  3bC  A 

59-08-17 

15 

-- 

.3 

-- 

250 

0 

5.1 

9.2 

A-lb-04 

<?3CAH 

74-05-22 

— 

— 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

2  3C  AC 

58-10-14 

23 

-- 

.7 

t* 

-- 

249 

0 

5.2 

32 

A-lb-04 

2  30BB 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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SOLIDS, 

SOLIDS, 

nI TRU- 

NITRO¬ 

PHOS¬ 

PHOS¬ 

FLUO¬ 

SILICA, 

HEsiuue 

SUM  OF 

SOLIDS, 

GEN , 

GEN  , 

PHORUS, 

PHATE, 

LOCAL 

RIDE, 

016- 

AT  lhO 

Consti¬ 

DIS- 

NITKAl  E 

NOa+NOi 

OPTHUr 

ORThO, 

IDENT¬ 

DATE 

DIS¬ 

SOLVtD 

DEG.  C 

tuents, 

SULv/FD 

DIS¬ 

DIS¬ 

DIS¬ 

DIS¬ 

I¬ 

OF 

SOLVED 

1M(,/L 

DIS¬ 

DIS¬ 

hoims 

SOLVED 

SOLVED 

SOLVED 

SOLVED 

FIER 

SAMPLt 

(MG/L 

AS 

SOLVED 

SOLVED 

PE* 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

AS  F  ) 

S  10?  7 

(MG/L) 

("U/L1 

AC-FT ) 

AS  NJ 

AS  N) 

AS  P) 

AS  PQ4) 

A-16-03 

21CB3 

58-10-29 

.2 

36 

-  . 

1260 

1.71 

3.6 

-- 

A-lb-03 

22BCC 

59-06-18 

.5 

41 

-- 

266 

•  3  9 

-- 

-- 

b3-03-0A 

.3 

27 

£70 

277 

.37 

-- 

-- 

-- 

-- 

6A-0A-20 

.3 

31 

279 

.37 

-- 

-- 

-- 

-- 

75-0B-1  1 

.9 

-- 

34b 

-  - 

— 

-  - 

-  - 

-  - 

-  - 

A-16-03 

273  AO 

58-1 0-15 

.2 

22 

.  . 

309 

-  - 

-- 

-- 

A-16-03 

27UAb 

58-10-09 

.1 

2? 

-- 

720 

-- 

-  - 

-- 

73-07-30 

.1 

— 

£9  0 

-- 

-- 

-- 

-- 

-- 

-- 

76-1 1-30 

.2 

-- 

3  05 

-- 

-- 

-- 

-- 

-  - 

78-02-09 

.1 

18 

-  - 

313 

.43 

-  - 

.30 

.01 

.03 

A-16-03 

2  BOOK 

73-02-13 

.1 

— 

308 

.  . 

A-16-05 

28DDQ 

73-02-13 

— 

-- 

-- 

925 

-- 

-- 

-- 

A-16-03 

29  A  At)  1 

78-02-08 

.6 

19 

-- 

2b0 

.36 

-- 

.44 

.01 

.03 

A-16-03 

30AB0 

58-10-09 

.2 

32 

-- 

370 

-- 

-- 

-- 

A-16-03 

3  1  DC  A 

58-10-29 

.2 

3? 

-  - 

491 

-  - 

1 . 0 

-  - 

-- 

73-03-19 

.2 

_ 

-  . 

354 

.90 

79-07-26 

.2 

-- 

-- 

370 

-- 

1.4 

-- 

-- 

-- 

A-16-03 

3  1  OC  A 

77-07-08 

.2 

— 

-- 

-- 

-- 

-- 

-- 

A-16-03 

3100C1 

77-12-20 

.2 

2? 

-- 

3b3 

•  5c? 

-- 

1.5 

.01 

.03 

A-16-03 

33DC0 

78-02-29 

-  - 

-- 

-  - 

— - 

-- 

-  - 

.4a 

.01 

.03 

A-16-03 

3  3000 

78-02-29 

-- 

__ 

-- 

mm 

.33 

.01 

.03 

A-16-03 

39A  AO 

73-02-13 

.2 

-- 

290 

-- 

-- 

-- 

A-16-03 

39A0C 

73-02-03 

.2 

-- 

290 

-- 

-- 

-- 

-- 

A-16-03 

39CC01 

73-02-13 

.2 

«• 

-- 

325 

-- 

-- 

-- 

— 

A-lb-03 

3«CC0? 

73-02-13 

.3 

-- 

-- 

278 

-  - 

-- 

A-16-03 

34C0C 

77-Oa-IO 

.2 

43 

.. 

37  9 

.52 

.4b 

.05 

.15 

a-16-03 

35QA63 

77-09-01 

.2 

23 

-- 

301 

.41 

-- 

.27 

.03 

.09 

A-lb-03 

350DC 

58-10-07 

.2 

24 

-- 

312 

-- 

-- 

-- 

-- 

-- 

A  -  1  6  -  0  A 

1 2bA  A  1 

68-07-01 

.1 

-- 

2b0 

-- 

.E3 

-- 

— 

-- 

A  -  1  6  -  0  A 

1  A  C  B  0 

58-10-19 

.1 

1  7 

298 

.23 

-- 

-- 

-  - 

79-06-29 

-  _ 

mm 

— 

•  • 

-  . 

.  . 

.  • 

_  - 

•  . 

A  -  1  6  -  0  A 

15CCC 

59-02-09 

.2 

18 

-- 

310 

.4£ 

-- 

-- 

-- 

-- 

A  -  1 6 -0  A 

1  5000 

58-10-19 

.1 

1« 

-- 

297 

.is 

-- 

-- 

-- 

A  -  1  6  -  0  A 

150001 

52-02-12 

.0 

15 

303 

. 3 ?. 

-- 

-- 

— 

A  —  1  6  —  0  A 

2  36B  A 

52-02-12 

.0 

18 

229 

.31 

.IF 

-- 

-  - 

-- 

A  —  1  6  -  0  A 

2  3bBC 

bS-05-20 

.2 

e\ 

— 

261 

•  - 

.  . 

A  -  1 6 -0  A 

2  3bC  A 

59-0tt-  1  7 

.5 

20 

-- 

291 

.33 

.<>5 

-- 

-- 

-- 

A- 1 6-0  A 

23CAB 

79-05-2? 

-- 

-- 

-- 

A  -  1  6  -  0  A 

23CAC 

58-10-19 

.  1 

18 

310 

-- 

.d3 

-- 

-- 

-- 

A  -  1  6  -  0  A 

2  3l)Bb 

79-05-2? 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

— 
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chro¬ 

CADMIUM 

mium, 

COPPER, 

IRON, 

lead. 

local 

AWStMIC 

BORON, 

TOTAL 

TUTAL 

IOTAl 

TOTAL 

IRON, 

total 

ident¬ 

DATE 

AR  SEN  I  C 

dis¬ 

DIS¬ 

RECOV¬ 

RECOV¬ 

R  F  LO  V - 

RECOV¬ 

dis¬ 

RECUV- 

i¬ 

OF 

TUTAL 

solved 

SOLVE  u 

ERABLE 

ER  A  bL  h 

tPABLF 

ER  A  o  L  t 

solved 

Fr  A  Hi t 

fier 

SAMPLE 

(UG/L 

CUb/L 

(UG/L 

(UG/L 

( UG/L 

(UG/L 

(UG/L 

(Mb/L 

(UC/L 

AS  AS) 

AS  AS) 

AS  b) 

AS  CD) 

AS  CP) 

AS  CU) 

AS  PE) 

a S  FE) 

AS  PB) 

A-16-03 

21CBB 

58-1 u-29 

-- 

-  - 

-  . 

.  - 

— 

_ 

— 

A  -  1 6-0  3 

22BCC 

59-0B-18 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

b3-03-04 

-- 

70 

-- 

-- 

20 

-- 

64-04-20 

-- 

60 

-- 

-- 

-- 

10 

-- 

-- 

7  5-08-1  1 

30 

-- 

-- 

-- 

-- 

-- 

1  Ou 

-- 

-- 

A-16-03 

27b  AD 

58-10-15 

-- 

-  . 

.  . 

-  - 

-- 

A-16-03 

3  7  0  A  b 

58-10-09 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

73-07-30 

<  1  0 

<50 

76-11-30 

l  7 

-- 

-- 

-- 

70 

78-02-09 

— 

23 

7  o 

-  - 

-  - 

-- 

20 

-  - 

A-16-03 

28D08 

73-02-13 

1  0 

-  . 

<10 

<10 

<50 

<50 

-  - 

<50 

A-16-03 

28UDU 

73-02-13 

1  0 

-- 

-- 

<10 

<  1  0 

<50 

5  V 

-- 

<50 

A-16-03 

2  9  A  A  D 1 

78-02-08 

20 

1  lo 

-- 

-- 

-- 

-- 

20 

-- 

A-16-03 

30ABD 

58-10-09 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-03 

3  1  DC  A 

58-10-24 

-  - 

-- 

— 

-  - 

-- 

-- 

73-03-19 

<10 

-- 

<  1  o 

<  1  u 

<50 

<  5  0 

<50 

74-07-26 

<10 

-- 

<10 

<  1  u 

<50 

50 

<50 

A-16-03 

3 1  DC  A 

77-07-08 

<5 

-- 

-- 

-- 

-- 

<50 

-- 

A-16-03 

31DDC1 

77-12-20 

-- 

4 

40 

-- 

10 

-- 

A-16-03 

33DCD 

78-02-24 

-- 

13 

-- 

-  - 

— 

-  - 

so 

— 

A-16-03 

3  $UDD 

78-02-24 

-- 

14 

10 

A-16-03 

34  A  AQ 

73-02-13 

20 

-- 

-- 

<  1  0 

<  1  0 

<50 

<  5u 

-- 

<50 

A-16-03 

34ADC 

73-02-03 

20 

<10 

<1  0 

<50 

<50 

-- 

<50 

A-16-03 

34CCD1 

73-02-13 

<10 

-- 

<10 

<  1  u 

<50 

<50 

<50 

A-16-03 

34CCU2 

73-02-13 

10 

— 

— 

<50 

<10 

<50 

<50 

-  - 

<50 

A-16-03 

34CDC 

77-04-1  4 

50 

-- 

so 

-- 

A-16-03 

3SDAH3 

77-09-01 

1  7 

40 

-- 

40 

-- 

A-16-03 

3S0DC 

58-10-07 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-  1  6-04 

1 2B  A  A  1 

68-07-01 

-- 

-- 

-- 

-- 

-- 

A-16-04 

1  4CRD 

58-10-14 

— 

-  - 

— 

— 

— 

-- 

-  - 

-  - 

-  - 

74-06-24 

-- 

-- 

-- 

A-16-04 

isccc 

59-02-04 

-- 

-- 

-- 

— 

-- 

-- 

-- 

A-16-04 

15DDD 

58-10-14 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-04 

15DDD1 

52-02-12 

-- 

-- 

-- 

A-16-04 

236BA 

52-02-12 

-  - 

-  - 

-  - 

-  - 

-  - 

-  - 

—  - 

-  - 

—  - 

A-16-04 

2  3bBC 

68-05-20 

-- 

-- 

-- 

-- 

-- 

A-16-04 

2  3(iC  A 

59-06-1 7 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-04 

2  3C  &b 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-04 

23CAC 

58-10-14 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-04 

23UBB 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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MANGA¬ 

NESE, 

MANGA- 

mErcur  y 

SILVER, 

ZINC, 

LOCAL 

total 

N  E  S  E  r 

TuTaL 

SELE¬ 

TOTAL 

T  0  1  AL 

idFnt- 

DATE 

RECOV¬ 

DIS¬ 

RECOV¬ 

NIUM, 

recov¬ 

RECOV¬ 

I  - 

OF 

ERABLE 

SOLVED 

ERABLE 

TDT*l 

erable 

ERABLE 

F  It« 

S  A  MFL  t 

(ug/l 

CUG/L 

(UG/L 

(UG/L 

CuG/L 

(UG/L 

AS  MNJ 

AS  MN) 

AS  HG) 

AS  St) 

As  AG J 

AS  Z N) 

"O 

© 

1 

>D 

1 

<r 

21CBb 

6«-1  0-29 

— 

-  - 

-- 

A-16-03 

22brc 

69-06-18 

-- 

-- 

-- 

-- 

-- 

63-03-04 

-- 

-- 

-- 

-- 

-  - 

64-04-20 

-- 

-- 

-- 

-- 

76-06-1 1 

<50 

-- 

-- 

-  - 

-  - 

ISO 

A-16-03 

27bAU 

6«-1 0-16 

-  . 

-  . 

-- 

A-16-03 

27  0  A  b 

68-1 0-09 

-- 

-- 

-- 

-- 

/ 3-07-30 

<50 

-- 

-- 

76-1 1-30 

<50 

-- 

-- 

-- 

78-0b-U9 

0 

-  - 

-- 

-- 

-  - 

A-16-03 

281)  L)b 

73-02-13 

— 

<  •  b 

<10 

<10 

<50 

A-16-03 

28oni> 

73-02-13 

-- 

<.5 

<10 

<10 

<50 

A  - 1  6  -  0  3 

29aadi 

7 8-02-1)8 

-- 

0 

-- 

-- 

-- 

-- 

A-16-03 

3  0  A  HL) 

68-10-09 

-- 

-- 

A-16-03 

31  UCA 

68-10-29 

-  - 

-- 

-  - 

7  3-03-19 

<  5  U 

-- 

<.5 

<  1  0 

<  1  0 

<50 

74-07-26 

<50 

-- 

<.5 

<10 

<10 

BOO 

A-16-03 

3  1  L)C  A 

77-07-08 

<50 

-- 

-- 

-- 

-- 

-- 

A-16-03 

3  1  l)DL  1 

77-12-20 

-- 

ao 

-- 

-- 

A-16-03 

3  30CU 

78-02-24 

10 

-- 

-- 

A-16-03 

3?L)0(j 

78-02-29 

— 

0 

.  . 

.  - 

— 

_ 

A-16-03 

3  0  A  A  0 

73-02-13 

<50 

-- 

<  .  b 

<10 

<10 

<so 

A-16-03 

3«ADC 

73-02-03 

-- 

<.5 

<10 

<10 

90 

A-16-03 

34ccui 

7 3-02-13 

<50 

<  .  b 

<10 

<10 

<50 

A-16-03 

34CCD2 

73-02-1? 

<5o 

.b 

<10 

<10 

<50 

A-16-03 

34CDC 

77-04-14 

— 

0 

_ 

_  • 

.  . 

.  - 

A-16-03 

35bAb3 

77-09-01 

-- 

10 

-- 

-- 

-- 

A-16-03 

3  5  0  0  L 

68-10-07 

-- 

-- 

-- 

A  -  1  6  -  0  A 

1 ?b  A  A  1 

b«-0  7-01 

-- 

-- 

-- 

-- 

A  -  1  6  -  0  4 

14CBL) 

68-10-14 

-  - 

— 

-- 

-- 

-- 

7  a-0o-24 

— 

.  . 

.  . 

_  . 

-  . 

.  - 

A  -  1  6  -  0  A 

15CCC 

6Q-0b-o4 

-- 

-- 

-- 

-- 

-- 

-- 

A - 1 6- 0  4 

1  5l)0u 

68-10-14 

-- 

-- 

-- 

-- 

-- 

A  -  1  6  -  0  4 

lBuooi 

62-02-12 

-- 

-- 

-- 

-- 

A  -  1  6  -  0  4 

2  3  B  B  A 

62-02-12 

-- 

-- 

-- 

-- 

A  -  1 6  -  0  4 

2?bBC 

68-06-20 

— 

_ 

_  . 

A  -  1  6  -  0  4 

23BCA 

69-06-17 

-- 

-- 

A  -  1 6-04 

23CAb 

74-06-22 

-- 

-- 

-- 

-- 

A  -  1  6  -  0  4 

23CAL 

68-1 0-14 

-- 

-- 

-- 

-- 

-- 

A  - 1 6- 0  4 

74-06-22 

-- 

-- 

-- 

-- 

-- 

-- 
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Spt- 

AGtNCY 

CIF  IL 

HARD¬ 

LOCAL 

ANA¬ 

CON¬ 

hard¬ 

NESS, 

calcium 

IDFNT- 

GEO¬ 

OA  1  F 

LYZING 

DUCT¬ 

ness 

NUNCAk- 

DIS¬ 

I  - 

LOGIC 

OF 

SAMPLE 

ANCE 

Ph 

T&MPER- 

(MG/L 

BLNATt 

SOLVE  D 

FTtR 

ST  TF 

UNIT 

SwMpLt 

(CODE 

fMTCPU- 

AT  URL 

AS 

IMG/L 

(MG/L 

NUhBcR) 

M  HUS  ) 

i  units) 

(ueg°c) 

C  A  C  Li  3 ) 

c  ach  3 ) 

AS  C‘) 

A-lb-04 

230DC 

SP 

1  21  VERB 

43-02-07 

1028 

351 

mm 

20.0 

179 

0 

82 

SP 

121VE90 

49-06-04 

1  026 

3b4 

-- 

20.0 

18  3 

0 

82 

SP 

121 veko 

b8-0b-20 

1  U2b 

374 

7.1 

20.0 

180 

0 

82 

SP 

121VER0 

75-01-20 

1028 

364 

7.7 

20.0 

170 

0 

81 

A-16-04 

26DAC 

GW 

-  - 

58-10-15 

1026 

837 

7.5 

17.0 

41  1 

0 

84 

A-16-04 

26DCC 

GW 

310SUPI 

59-02-04 

1028 

558 

7.8 

21.5 

27  6 

18 

44 

A-16-04 

260DC 

GW 

-- 

/  4-05-2? 

-- 

560 

17.0 

A-16-04 

270CC 

GW 

i  a i veko 

72-07-20 

9  704 

5  0  0 

7.8 

-  - 

26b 

49 

70 

GW 

121  VEkD 

74-05-21 

-- 

4b0 

•  • 

mm 

mm 

A-16-04 

33BAB 

SP 

— — 

52-07-09 

1026 

595 

— 

21  .5 

294 

18 

70 

A-16-04 

34AB0 

GW 

181 VEkO 

79-03-21 

9801 

mm 

7.9 

294 

A-16-04 

34BB8 

SP 

-- 

52-0 /-09 

1028 

641 

326 

26 

76 

A-16-04 

346CA 

GW 

1  1  1 AlVM 

74-0b-17 

-- 

500 

'mm 

A-16-04 

34BCB 

GW 

ldl VEkD 

74-05-21 

6o0 

•»_ 

mm 

A-16-04 

34BC0 

GW 

1  1  1 ALVM 

74-05-17 

-- 

550 

-- 

~ 

— 

— 

— 

A-16-04 

34B0A 

GW 

-  . 

7  4-0b- 1 7 

_  _ 

550 

.  _ 

18.0 

__ 

.. 

A-16-04 

340DC 

GW 

121 VEKO 

74-05-17 

440 

-  - 

18.0 

.  - 

_  . 

.  _ 

A-16-04 

34B00 

GW 

121 VEkO 

74-05-17 

-- 

5b0 

.  - 

•  - 

.  _ 

«.  . 

A-lb-04 

35BAD 

GW 

121VEkD 

74-05-21 

-- 

700 

-  - 

.  . 

_  — 

A-16-04 

3SBCC 

GW 

121  VEND 

74-02-15 

-- 

1010 

-- 

-- 

— 

— 

A-lb-04 

3bC  A  B 

GW 

1 2 1 VERO 

7  4 -Ob-  1  7 

mm 

9  0  0 

.. 

A-16-04 

3SLCA1 

GW 

121 VEkO 

74-05-21 

-- 

9  6  0 

.. 

.  . 

mm 

A-16-04 

35CCD 

GW 

121  VEkO 

74-05-21 

1  028 

950 

20. 0 

b  1  0 

0 

150 

A-lb-04 

35CDC 

GW 

1  2  1  V  F.  k  0 

74-05-21 

-- 

890 

.. 

-  . 

_  _ 

A-16-04 

35DCB 

GW 

121 VEkO 

74-05-22 

1026 

1520 

b.b 

26.5 

660 

0 

1  6  0 

A  -  1 6 -0  b 

1  1  ACC 

GW 

330K0LL 

72-04-25 

9  704 

mm 

140 

0 

30 

GW 

330K0LL 

74-04-18 

1  026 

3o° 

7.9 

18.5 

140 

0 

32 

A  - 1 6-  0  b 

1  3BBU 

GW 

310SUPI 

7  3-04-  1  1 

Q7  0  4 

266 

b  •  t 

-- 

170 

39 

38 

A  - 1 6-  0  b 

1  3BDC 

GW 

310SUPT 

73-04-11 

9  704 

3  U  0 

b.5 

-- 

17b 

38 

52 

A-lb-Ob 

1  40  A  L) 

GW 

310SIIPI 

77-09-08 

1  o2b 

290 

7.4 

dO.O 

130 

0 

32 

A— 16— Ob 

1  40BA 

GW 

310SUPI 

57-05-23 

1026 

310 

7.4 

15.5 

146 

0 

33 

GW 

3  1  ObUP I 

74-04-26 

-- 

350 

-- 

19.0 

mm 

mm 

A  -  1 6 -0  b 

1  4000 

GW 

3103UPI 

74-06-09 

260 

20.5 

-  - 

mm 

mm 

A-lb-Ob 

28aCu 

GW 

3  1  0  S  U  p  I 

64-06  —  o7 

9  7  0  4 

-- 

-- 

lOo 

mm 

?3 

GW 

310SUPI 

67-01-16 

1  028 

239 

/  .0 

-- 

112 

0 

27 

GW 

3 1 0  S UP  I 

72-04-27 

9704 

1  46 

b  •  2 

114 

28 

?b 

A-16-06 

08CCC 

GW 

310SUPI 

57-05-23 

1  026 

422 

7.5 

16.5 

200 

« 

4  7 

A  - 1  6  -  0  6 

08CC0 

GW 

310SUPI 

67-01-16 

1  026 

7eS 

7.0 

186 

0 

89 

GW 

31 OSUPI 

72-04-27 

9  7  04 

330 

b . 1 

-- 

1  9b 

45 

50 

A-lb-Ob 

08COC 

GW 

3 1 OsUP I 

74-04-10 

— 

3  6  0 

-- 

16.0 

-  - 

-- 

mm 

» 
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SUOIUK* 


magne¬ 

SUOIUM 

POTAS¬ 

putas- 

Chlu- 

LOCAL 

sium. 

SuDllJMr 

Au- 

SIUM 

S  I  UM  f 

R  ICA9- 

SULFA1F 

RIOE, 

IOF.NT- 

DATE 

dis- 

Ulb- 

SuRH- 

DIS¬ 

D I S  - 

bUNATt 

CA9- 

dis¬ 

DIS¬ 

I- 

OF 

solved 

SUlvEl) 

T  I  UN 

SOLVED 

SUL  VEl» 

(MG/L 

dON  A t  f 

solved 

SOLVED 

F  TfcP 

Sample 

(MG/L 

(Mb/L 

RATIO 

(MG/L 

(MG/L 

AS 

(MG/L 

img/l 

(MG/L 

AS  MG) 

AS  NA  ) 

AS  NA) 

AS  K) 

rlCu3) 

AS  CU3  j 

Ab  S04) 

AS  CL) 

A- 1 b-04 

2  3DDC 

43-02-07 

l  a 

— 

— 

ia 

— 

23b 

— 

8.0 

44-08-04 

19 

8.7 

227 

7 . 7 

8.0 

bfl-0b-30 

la 

-- 

-- 

10 

-- 

229 

0 

3,0 

8.5 

75-01-20 

17 

8.8 

.3 

-- 

1 .6 

223 

0 

4.0 

8.3 

A- 1 b-04 

2  60  A  C 

bfi-10-15 

49 

•  b 

P9 

-- 

528 

0 

5.0 

24 

A-lb-04 

26DCC 

59-02-04 

41 

-  - 

.a 

IS 

317 

0 

6.4 

30 

A-lb-04 

260DC 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-04 

27DCC 

72-07-20 

22 

ia 

.9 

-- 

-- 

322 

o 

1  1 

29 

7 4 -Ob-21 

-- 

-- 

-- 

-- 

A-16-04 

5  3bAt! 

52-07-04 

24 

-- 

1  7 

— 

341 

— 

5.6 

31 

A-16-04 

3  4  A  Ra 

79-03-21 

— 

.  . 

.  . 

u 

30 

7b 

A-lb-04 

34DRb 

b2-0  7 -09 

32 

-- 

-- 

13 

-- 

3bb 

-- 

6.6 

74 

A  -  1  b  -  0  4 

3  4b C  A 

74-0b-l  7 

-- 

-- 

-- 

-- 

-- 

-- 

— 

-- 

A  -  1  b  -  0  4 

3  4bC  b 

74-05-21 

— 

-- 

-- 

-- 

-- 

-- 

— 

-  - 

A  -  1  b  -  0  4 

3  4  b  C  [) 

74-05-17 

-- 

-  - 

-- 

-  - 

-  - 

-  - 

-- 

A- lb-04 

34B0A 

74-05-17 

•  - 

-- 

-- 

-- 

-- 

A  -  1  b  -  0  4 

3  4  b  1)  C 

74-05-17 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  “  1  b  -  0  4 

3  4  b  DO 

74-05-17 

-- 

-- 

-- 

-- 

-  - 

-- 

A-lb-04 

3  S  b  A  0 

74-05-21 

-- 

-- 

-- 

— 

A-lb-04 

35riCC 

74-02-15 

-  - 

-- 

— 

-- 

-  - 

-- 

— 

-  - 

— 

A-lb-04 

35C  A  a 

7  4  -  0  b  -  1  7 

-- 

-  - 

-• 

mm 

-  - 

— 

A-lb-04 

35CCA 1 

74-05-21 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35CCU 

74-05-21 

5a 

7  9 

1  .a 

-- 

7  .  S 

8  i  0 

u 

32 

68 

A-  1  b  — 04 

35CDC 

74-05-21 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35oCb 

74-05-22 

63 

9  1 

1  .b 

-- 

9.0 

8  d  8 

0 

40 

7  3 

A-lb-Ob 

1  1  ACC 

72-04-25 

1  b 

8.0 

.  3 

-- 

1  08 

20 

2.0 

74-04-18 

1  4 

Q.5 

.9 

-- 

1  .b 

1  89 

0 

3.7 

5.3 

A- 1 6-05 

1  3RRu 

7  3-04-  1  1 

la 

10 

.3 

-- 

145 

0 

6.0 

b  .  0 

A-lb-Ob 

1  5bDC 

73-04-1 1 

11 

10 

.  3 

-- 

200 

p 

6.0 

8.U 

A-  1  b-05 

1  4DA0 

77-09-08 

13 

8.3 

.  i 

-- 

1  •  A 

lao 

0 

4.6 

5.4 

A-lb-Ob 

1  4 1)8  A 

57-05-23 

1  b 

-- 

•  b 

lb 

?ol 

0 

5.4 

8.5 

74-04-26 

-- 

-- 

-- 

-- 

-- 

-  - 

A-  lb-Ob 

1  4 1)  D  0 

74-0(3-1)9 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-Ob 

2  4  A  C  U 

b4-0b-u7 

12 

9.0 

.4 

-- 

-- 

-- 

6.0 

4  .  U 

b7 -0 1  -  1  b 

11 

-  - 

-  - 

18 

-- 

158 

u 

10 

7.5 

72-04-27 

12 

b  .  0 

.  d 

.  . 

1  34 

0 

<6.0 

4 . 0 

A-lb-Ob 

OfiCCC 

57-05-23 

2  U 

.  £ 

s.s 

-- 

237 

0 

6.2 

9.0 

A-lb-Ob 

0«CCD 

67-01-lb 

lb 

17 

-- 

24b 

0 

8.0 

1  1 

72-04-27 

1  1 

1  0 

-- 

227 

u 

6.0 

8.0 

A-lb-Ob 

08CDC 

74-04-10 

-  - 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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SOLTUS, 

SOLIDS, 

N'TTRu- 

NlTkO- 

PHuS- 

PHOS¬ 

FLUU- 

SILICA, 

KEblUUt 

Sum  nF 

SOL  I  L)$  , 

REM, 

F  fx , 

PhOkHS , 

PHATE  , 

LOCAL 

RlDfc  r 

uis- 

AT  1  bO 

CONST  I  - 

L)  Tb- 

NIThATF 

N  0  2  ♦  N  0  5 

UR  1  Hu , 

OkThO, 

IDENT¬ 

DATE 

UIS- 

SQLVtD 

HtG.  c 

TUEi'lTS , 

SULvFu 

DIS¬ 

U  T  S  - 

nis- 

dis¬ 

I¬ 

OF 

SUL vFu 

(Mb/l 

DIS¬ 

dis¬ 

(TONS 

SOLVED 

SUL VFU 

SuL  VEu 

solved 

FIER 

sample 

(mG/L 

AS 

SOLVED 

solved 

FFK 

(Mb/L 

( MG/L 

(Mb/L 

f  MG/L 

AS  F  ) 

S I  Li  2  J 

(MG/L) 

(Mb/L) 

AC-F  T ) 

AS  N) 

AS  N ) 

AS  P) 

AS  P  0  4 ) 

A-lb-04 

230DC 

43-02-u7 

16 

2  0  0 

219 

.30 

.20 

— 

-  - 

-  . 

49-OB-04 

•  0 

1  8 

-- 

212 

.18 

-- 

b8-05-20 

.  2 

19 

-- 

214 

-- 

-- 

75-01-20 

.4 

17 

191 

209 

•  ?b 

.  2  3 

.25 

.0? 

.Ob 

A-lb-04 

26DAC 

58-10-15 

. 2 

42 

-- 

444 

-  - 

•  2  3 

A-16-04 

26DCC 

59-02-04 

. d 

1  * 

-- 

312 

.42 

.20 

-  . 

-  - 

•  _ 

A-lb-04 

26D0C 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

-  - 

A-lb-04 

27QCL 

72-07-20 

•  d 

-- 

-- 

325 

-- 

-- 

-- 

-- 

74-05-21 

-- 

-- 

-- 

-- 

A-16-04 

33BAB 

52-07-09 

•  d 

1  7 

-- 

330 

.4b 

.  18 

-- 

A-lb-04 

34  A0b 

79-03-21 

58  b 

519 

-- 

— 

A-lb-04 

34bBb 

52-07-09 

.  0 

1  7 

-- 

3b  1 

-- 

.  OS 

-- 

-- 

-- 

A-lb-04 

340CA 

74-05-17 

-- 

-- 

A-16-04 

34BCB 

74-05-21 

-- 

-- 

— 

A-lb-04 

34bCD 

74-05-17 

-- 

— 

— 

-  - 

— 

— 

-  - 

-  - 

A-lb-04 

34BD  A 

74-05-17 

.. 

— 

-- 

— 

-  - 

-  - 

A-lb-04 

34B0C 

74-05-17 

-- 

-- 

-- 

— 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

34BDD 

74-05-17 

— 

A-lb-04 

35B  A  D 

74-05-21 

-- 

-- 

— 

A-lb-04 

35bCC 

74-02-15 

-  - 

— 

— 

-  - 

— 

— 

-  - 

-  - 

-  - 

A-lb-04 

35CAB 

74-0t>-17 

-- 

-- 

-- 

-- 

A-16-04 

35CC  A  1 

74-05-21 

-- 

-- 

-- 

-- 

A-lb-04 

35CCD 

74-05-21 

.4 

IS 

002 

821 

1 .09 

-- 

.  lb 

.07 

.09 

A-lb-04 

35C0C 

74-05-21 

-- 

-- 

A-lb-04 

35DCrt 

7 4-05-22 

.  4 

IS 

dS9 

841 

1.17 

-  - 

.21 

.  U  2 

.Ob 

A  - 1 6-0  5 

1  1  ACC 

72-04-25 

•  1 

— 

-  - 

250 

-- 

74-04-18 

•  b 

1  4 

161 

leO 

.22 

.  1  6 

.  1  o 

.03 

.09 

A-lb-05 

1  3BBU 

73-04-11 

•  1 

-- 

-- 

150 

-- 

-- 

-- 

A  -  1  b  -  0  5 

1  3BOC 

7  3-04-  1  1 

.2 

-- 

-- 

190 

-- 

.23 

A-lb-05 

1  4DAU 

77-09-08 

.  3 

18 

-  - 

1  7  3 

.24 

-  - 

.  24 

.04 

.  1  2 

A-lb-05 

1  40BA 

57-05-23 

. d 

18 

-- 

147 

.27 

.16 

-- 

-- 

-- 

74-04-26 

-- 

-- 

-- 

-- 

-- 

-  - 

A-lb-05 

1  4UDU 

7  4-08-69 

-- 

-- 

-- 

-- 

-- 

A-lb-05 

24aCU 

b4-0b-07 

<  .  1 

-- 

13b 

-- 

67-01 -lb 

.  1 

1  ° 

— 

1  /  1 

-  - 

— 

— 

-- 

—  - 

72-04-27 

.  1 

-- 

1  34 

-- 

.25 

-- 

-- 

A-lb-Ob 

08CCC 

57-05-23 

.d 

1  7 

-- 

221 

.30 

.23 

-- 

-- 

-- 

A-lb-Ob 

0  B  L  C  b 

67-01-16 

.  1 

18 

-- 

240 

-- 

-- 

-- 

-- 

72-04-27 

•  1 

-- 

-- 

-- 

-- 

.23 

-- 

-- 

-- 

A” 1 b -0  6 

OflCDC 

74-04-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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CHKU- 


CADMIUM 

M I  Um  f 

COPPER, 

IRON, 

lead. 

lucal 

AnSENIC 

BuRJN, 

TUI  AL 

TOTAL 

101  AL 

TOTAL 

IRuN, 

TOTAL 

lUENT- 

DATE 

ARSEJJ  I C 

dis¬ 

u  I  s- 

RECOV¬ 

RECuV- 

kECOV- 

RECOV¬ 

dis¬ 

RECOV- 

I  - 

OF 

tutal 

solved 

SOLVED 

ERABLE 

Ek  AtiLt 

EPAPlE 

ER  ABLE 

solved 

EkABLE 

EIER 

SAMPLE 

CUG/L 

lUb/L 

(UG/L 

UIC./L 

(UG/L 

(Ub/L 

(UG/L 

(UG/L 

CUG/L 

Ab  AS) 

AS  Ab) 

Ab  o) 

AS  CD) 

Ab  CR) 

AS  CU) 

AS  FE) 

AS  Ft) 

AS  PB) 

A-lb-04 

2  3DDC 

43-02-07 

-  - 

-- 

-- 

20 

-- 

-- 

49-06-04 

-- 

-- 

-- 

-- 

-- 

bR-05-20 

— 

-- 

-- 

-- 

-- 

75-01-20 

-- 

50 

-- 

-- 

-- 

-- 

10 

-- 

A-lb-04 

280AC 

58-1 0-15 

-  - 

— 

— 

-- 

-  - 

-- 

-  - 

-  - 

-  - 

A-lb-04 

28DCC 

59-02-04 

-- 

-- 

-- 

-- 

-- 

-- 

A-  1  b-04 

2bunc 

74-05-22 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  b  -  0  4 

27  0CC 

72-0  7-20 

<  1  0 

-- 

<  1  0 

<10 

<50 

<50 

-- 

<50 

74-05-21 

-- 

-- 

-- 

-- 

A- 1 b-04 

3  3  B  A  tl 

52-07-09 

-- 

— 

— 

— 

-  - 

-  - 

-  - 

-• 

-  - 

A  -  1  b  -  0  4 

3  4  A  RB 

79-03-21 

<?0 

-- 

<5 

<20 

<20 

<100 

<20 

A- 1 b-04 

1 4  H  Rb 

52-07-09 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A- lb-04 

54BCA 

74-05-17 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

34BCH 

74-05-21 

-- 

-- 

-- 

A  -  1  b  -  0  4 

34bCD 

74-05-17 

— 

— 

— 

— 

— 

-- 

-  - 

—  - 

-  - 

A-lb-04 

5  4  bD  A 

74-05-17 

->• 

-  - 

-- 

-- 

-- 

A-lb-04 

34HDC 

74-05-17 

-- 

-- 

-- 

-- 

-- 

-- 

-  - 

-- 

A  —  1  b  -  (*  4 

34B0D 

74-05-17 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35b  A  D 

74-05-21 

-- 

-- 

-- 

-- 

-- 

~ 

-- 

A-lb-04 

35bCC 

74-02-15 

— 

-- 

-  - 

-  - 

— 

-  - 

-  - 

-  - 

— 

A-lb-04 

35L«B 

74-0o-l 7 

-- 

— 

-  - 

— 

— 

.  . 

A-lb-04 

35CCA 1 

74-05-21 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35CCU 

74-05-21 

-- 

-- 

d  5  o 

-- 

-- 

-- 

-- 

20 

-- 

A-lb-04 

35CDL 

74-05-21 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

— 

A-lb-04 

35DCb 

74-05-22 

-- 

-  - 

/so 

-- 

-- 

-- 

20 

-  - 

A-lb-05 

1  1  ACC 

7  2-0a-25 

-  - 

— 

.  - 

— 

100 

.  - 

74-04-18 

-- 

-- 

lOu 

-- 

-- 

-- 

30 

-- 

A-16-05 

1  3aBu 

73-04-1 1 

20 

-- 

<10 

<  1  0 

<50 

<50 

-- 

<50 

A-lb-05 

1  3  b  (>C 

73-04-11 

20 

-- 

<10 

<10 

<50 

50 

-- 

<50 

A-lb-05 

i  «oao 

77-09-08 

-- 

23 

50 

-- 

-  - 

-- 

20 

-  - 

A-lb-05 

1  40PA 

57-05-23 

•  - 

-- 

-- 

-  - 

— 

7  4-04-28 

-- 

-- 

-- 

-- 

A-lb-05 

1  400U 

74-06-09 

-- 

-- 

-- 

-- 

-- 

A  -  1  b  —  0  5 

24AC0 

b4-06-l)7 

-- 

-- 

-- 

<  1  0 

<50 

<50 

-- 

-- 

b7-0l-16 

-- 

— 

-  - 

-  - 

-  - 

72-04-27 

3u 

— 

— 

<  1  o 

<10 

<50 

<50 

_  . 

<50 

A-  1  b-Ob 

08CCC 

57-05-23 

-- 

-- 

-- 

-- 

-- 

-- 

40 

20 

-- 

A-  lb-Ob 

08CCD 

b7-01-lb 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

72-04-27 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A- 1 b-Ob 

0  R  C  0  C 

74-04-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

— 
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MANb  A- 
NkSt  # 

M  A  \m  G  A  - 

hEKCURY 

SlLVtR, 

LOCAL 

TUTAL 

N  E  F  , 

TOTAL 

SELF  - 

TOTAL 

T  0  1  AL 

IDENT¬ 

HATE 

Rtruv- 

DIS¬ 

RtCuV- 

MUM, 

RtCUV- 

RECOV¬ 

I¬ 

OF 

ENAbLt 

SOLVED 

Fk AbLt 

total 

EKABLt 

ERABLE 

FIER 

SAMHLt 

(UG/L 

(Ub/L 

(UG/L 

(Ub/L 

(UG/L 

(Ub/L 

AS  MNJ 

AS  M l\i ) 

AS  HG ) 

AS  St) 

AS  AG) 

AS  7i\) 

A-lb-04 

23UDC 

43-02-U7 

— 

-  . 

•  • 

_  - 

•  _ 

.  - 

49-08-04 

-- 

-- 

-- 

-- 

-- 

68-03-20 

-- 

-- 

-- 

-- 

-- 

-- 

i 5-01-20 

-- 

-- 

-- 

-- 

© 

1 

1 

<X 

2bDAC 

38-10-15 

-  - 

-- 

-- 

-- 

-  - 

a  - 1 6  -  o  a 

2bDCC 

39-08-04 

-  - 

.  . 

.  _ 

.  . 

A-lb-04 

2bD0L 

74-05-82 

-- 

-- 

A-lb-04 

27  l)C  L 

72-07-80 

<50 

-- 

<  .  5 

<  1  o 

<  1  0 

-- 

74-05-21 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

33b  A  b 

32-07-09 

-  - 

-- 

-- 

-- 

A-lb-04 

3  4  A  8  8 

79-03-21 

<?o 

.  . 

< .  b 

<3 

<?0 

30 

A-lb-04 

34oB8 

52-07-09 

-- 

-  - 

-- 

-- 

-- 

A-lb-04 

346C  A 

74-05-17 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

34bCb 

74-03-21 

-- 

A-lb-04 

34bCU 

74-05-17 

-  - 

-- 

A-lb-04 

3480A 

7 4-03-17 

-  _ 

-  . 

-  . 

.  - 

A-lb-04 

348DC 

74-05-17 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

3  4  b  0  D 

74-03-17 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35bAD 

74-03-21 

-- 

A-lb-04 

3SBCC 

74-02-15 

-- 

A-lb-04 

35CAB 

74-0b-17 

— 

•  - 

— 

— 

— 

.  . 

A-lb-04 

35CC  A  1 

74-05-21 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35CCD 

74-03-21 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-04 

35C0C 

74-03-21 

-- 

A-lb-04 

35t)Cb 

74-05-22 

-- 

A-lb-03 

1  1  ACC 

72-04-25 

— 

-  - 

-  - 

— 

-  . 

74-04-18 

-- 

-- 

A-lb-OS 

1  3880 

73-04-11 

<50 

-- 

<  •  5 

<  1  o 

<  1  0 

POO 

A-lb-03 

1  3BDL 

73-04-11 

<50 

<•5 

<10 

<10 

b  0 

A-lb-03 

1  4 1)  A  0 

7  7-0o-u8 

-  - 

0 

-  - 

-- 

-  - 

-  - 

A-lb-05 

1  4  0  8  A 

37-03-23 

-  - 

-  - 

-- 

-  - 

-  - 

7  u-04-2b 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  b  -  0  5 

1  4000 

74-0B-09 

-- 

-- 

-- 

A-lb-05 

24ACL) 

b4-0b-07 

-- 

o7-0l-lb 

-  - 

-  - 

— 

— 

-  - 

72-04-27 

<50 

-  . 

<  .  b 

<10 

<  1  o 

too 

A-lb-Ob 

08CCC 

37-03-23 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-Ob 

0  8  L  C  0 

b7-01-lb 

-- 

-- 

-- 

-- 

-- 

-- 

72-04-27 

-- 

-- 

-- 

-- 

-- 

A  -  1 b-Ob 

08L0C 

74-04-1 0 

-- 

-- 

-- 

-- 

-- 

-- 
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SPE- 


AGtNCY 

C  IF  IC 

hard¬ 

local 

ANA¬ 

COn- 

hard¬ 

ness, 

CALCIUM 

IUEnT- 

GEO¬ 

UA  fF 

LYZING 

OUCT- 

ness 

nuncar- 

DIS¬ 

I- 

LOGIC 

OF 

SAMPLE 

ANCF 

PH 

TEMPFk- 

(MG/L 

ronate 

SOLVED 

F  ItR 

SITE 

UNI  T 

Sample 

(CODE 

(MlCRU- 

A  T  UR  t 

AS 

IMb/L 

(MG/L 

NUMBtR) 

MHUS  ) 

(UNITS) 

CUFG  °C ) 

C  A  C  U  3 ) 

CAC03) 

AS  CA) 

A-lb-Ob 

09CCA 

GW 

310SUPI 

72-03-28 

9/04 

588 

tt.  1 

540 

3o0 

bb 

A  *  1 b-Ob 

1  7bArt 

GW 

31 0SUPI 

74-04-10 

-- 

350 

17.5 

-- 

-- 

A  -  1  b  -  0  b 

1 7CBB2 

GW 

310SUPI 

74-0^-17 

-- 

350 

-- 

-- 

A-lb-Ob 

1  7CBU 

GW 

310SUPI 

/4-0b-l  1 

1028 

258 

7.9 

19.5 

120 

0 

2  7 

A-lb-Ob 

18bBC 

GW 

31 OaUPI 

73-04-11 

9/04 

322 

o .  <? 

-— 

144 

18 

40 

GW 

3103UPI 

74-04-19 

mm 

300 

17.5 

.. 

mm 

— 

A-lb-Ob 

1  8CDB 

GW 

3 1 OaUP  I 

72-Op-O 1 

9704 

31b 

8.7 

-- 

154 

9 

39 

GW 

3 1 0  S  UP  I 

73-01-17 

9704 

370 

7.9 

-- 

22b 

50 

54 

A-lb-Ob 

1  9bBC 

GW 

310SUPI 

74-04-17 

-- 

280 

— 

18.5 

— 

-- 

-- 

A-lb-Ob 

19BCD 

GW 

310SUPI 

/2-04-27 

9  7  04 

200 

8.3 

— — 

114 

25 

26 

A-16-09 

28CBC 

GW 

120VLCC 

bb-09-22 

1  0  2b 

41b 

7. a 

20b 

0 

«b 

A - 1 7 -0 1 

3 1 B  UNSURV 

GW 

34  lMR  r  N 

77 -0b-07 

1028 

7  0  0 

7.5 

17.5 

330 

6? 

54 

A  -  1  7-02 

0  3  A  A  A 

aP 

310SIJPI 

77-06-08 

1028 

350 

7.4 

18.5 

170 

0 

40 

A  —  1 7  —  03 

05C  UNSURV 

SP 

3  3  0  k  0  L  L 

51-10-10 

1028 

5b9 

-- 

10. 0 

316 

12 

78 

A  -  1  7  -  0  3 

050  UNSUkV 

aP 

330RDLL 

51-10-10 

1028 

543 

-  - 

19.5 

290 

1 1 

72 

SP 

330kOLL 

52-02-lb 

1028 

525 

19.5 

SP 

330ROLL 

52-12-1  3 

1  U2b 

520 

19.5 

mm 

-- 

A-l7-0« 

1  5CDC 

GW 

3 1  OS UP  I 

78-04-03 

1028 

900 

7 . 7 

— 

4  1  0 

lbO 

95 

A  -  1  7  -  0  5 

01QBC1 

GW 

31 0SUPX 

74-03-14 

-- 

4  b  0 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  5 

0 1UBC2 

GW 

3105UPI 

74-03-20 

1  026 

7  u5 

7.3 

20.0 

360 

0 

92 

A-  1  7-05 

OlOCO 

GW 

310SUPI 

70-04-10 

-- 

7b0 

19.0 

A  -  1  7  -  0  5 

03DBC 

bW 

310SUPI 

57-05-21 

1  028 

52b 

7 . 3 

16.5 

233 

b 

54 

O 

1 

r-- 

1 

<t 

1  OCAo 

GW 

330POLL 

57-05-21 

1  028 

661 

7.5 

lb. 5 

346 

47 

77 

GW 

330k0LL 

b4-0b-0b 

9704 

-- 

-- 

300 

44 

67 

A  -  1  7  -  0  5 

1  OOC  A 

GW 

MOSUPl 

57-05-21 

1  u  26 

b  0  4 

7.3 

18.0 

il  7 

12 

71 

GW 

3 1  o  a  u  p  I 

bl-1 2-21 

9/04 

-  - 

-- 

315 

48 

74 

GW 

310SUPI 

04-05-11 

9704 

— 

-- 

257 

3« 

53 

A  -  1  7  -  0  5 

1  1  CDS 

GW 

310SUPI 

b3-47-23 

9  704 

-- 

-- 

-- 

305 

42 

74 

GW 

3  1  0  a  U  P  I 

b8-05-29 

0704 

385 

206 

3? 

49 

GW 

310SUPI 

72-04-27 

9  7  04 

47b 

o .  t 

— 

2  70 

58 

65 

A  -  1  7  -  0  5 

1  11)00 

GW 

310SUPI 

57-05-21 

1026 

330 

7. a 

lb.0 

170 

0 

4  0 

GW 

3 1  o  a  u  p  I 

/4-03-13 

-- 

320 

-- 

18.0 

-  - 

A  -  1  7  -  0  5 

1  20BD 

GW 

310SIJPI 

64-05-11 

9  7  04 

— 

-- 

260 

4  0 

6  1 

bW 

3 i oaupi 

bb-Ob-O 1 

9/04 

548 

-- 

280 

50 

67 

GW 

3 1  o  a  u  p  i 

7 2-04-27 

9/04 

400 

7  .2 

— 

274 

64 

7o 

A-17-05 

lacco 

GW 

310SUPI 

73-01-lb 

9704 

26b 

6.0 

mm 

192 

56 

39 

o 

1 

r- 

i 

1  2DCC 

GW 

3  1  0  b  U  P  I 

b 1 -Ob-27 

9  7  04 

-- 

155 

12 

34 

A-17-05 

1  3ABb 

GW 

310SUPI 

74-04-18 

— 

310 

-- 

14.0 

-- 

-- 

A-17-05 

1  4A8U 

GW 

310SUPT 

57-05-21 

1028 

314 

7  •  b 

1  b  .  0 

156 

0 

35 

GW 

310SUPI 

o3-0a-o 1 

9/04 

294 

-- 

-- 

146 

-- 

33 
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SUDIUM* 

MAGNE¬ 

SUDIUM 

POl A  S- 

POTAS¬ 

CHLO- 

local 

SIUM, 

SuDIUM, 

AD¬ 

SIUM 

SIUM, 

bicar¬ 

SULFATE 

R  I  Dt  * 

IDENT¬ 

DATE 

DIS¬ 

dis¬ 

SORP¬ 

DIS¬ 

dis¬ 

bonate 

CAR- 

DIS¬ 

DIS¬ 

I¬ 

OF 

SOLVED 

solved 

TION 

SOLVER 

solved 

(mg/l 

ti  0  i\i  A  T  F 

SOLVED 

SOLVED 

FIER 

sample 

(MG/L 

(MG/L 

RATIO 

(MG/L 

(MG/L 

AS 

(MG/L 

lMb/L 

(MG/L 

AS  MG) 

AS  NA) 

AS  N A  ) 

AS  K I 

HCU3  j 

AS  Cu^ ) 

AS  S04) 

AS  CL) 

A-16-Ob 

09CCA 

72-03-28 

90 

10 

.2 

-  - 

270 

0 

61 

25 

A-16-06 

17BAB 

70-00-10 

-- 

-- 

-  - 

-- 

-- 

-  - 

-  - 

A* 1 6*06 

17CPB2 

70-00-17 

-- 

— 

-- 

-- 

-- 

— 

-- 

-- 

A-16-06 

1  7C8U 

7  O-Ob-  1  1 

13 

7.0 

.3 

-- 

\.d. 

1  55 

0 

3.6 

3.9 

A* 1 6-06 

18BBC 

73-00-11 

10 

9.0 

.3 

-- 

-- 

188 

0 

7.0 

0.0 

70-00-19 

-- 

.. 

•  • 

-  - 

.  - 

mm 

— 

A-16-06 

18COB 

72-02-01 

1  3 

8.0 

.3 

-- 

-- 

195 

b 

<6.0 

1 . 0 

73-01-17 

22 

2.0 

.1 

-- 

-- 

261 

0 

6 . 0 

o.o 

A-  1 6-0b 

1  98BC 

70-00-17 

— 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-06 

1  9bC0 

72-00-27 

12 

6.0 

.2 

-  - 

-  - 

132 

-- 

<6.0 

5.0 

A  -  1  6  -  0  9 

28CBC 

66-09-22 

22 

-- 

262 

0 

9.0 

8.0 

A- 1 7 -0 1 

31B  UNSURV 

77-06-07 

06 

22 

.5 

-- 

1 . 8 

330 

0 

30 

03 

A-17-02 

0  3  A  A  A 

77-06-08 

17 

5.9 

.2 

-- 

1  .i 

210 

0 

2.7 

3.5 

A-17-03 

05C  UNSURV 

51-10-10 

30 

-- 

.0 

-- 

373 

0.7 

0.0 

A  - 1 7 -0  3 

050  UNSURV 

51-10-10 

27 

— 

-  - 

5.8 

-  - 

301 

— 

7.6 

10 

52-02-16 

-- 

-- 

339 

-- 

6.0 

52-12-13 

-- 

-- 

301 

— 

6.0 

A-17-04 

15C0C 

78-00-03 

01 

1 6 

.3 

-- 

1  .7 

270 

0 

12 

90 

A-17-05 

010BC1 

70-03-10 

-- 

-- 

-- 

-- 

-- 

A-  1  7-05 

01OBC2 

70-03-20 

32 

1  1 

.  3 

— 

1.6 

057 

0 

5.0 

1  6 

A-17-05 

OlOCO 

70-0O-10 

— 

-- 

-- 

-- 

mm 

-- 

A  -  1  7  -0  5 

03DBC 

57-05-21 

24 

— 

.6 

277 

0 

10 

42 

A-17-05 

1  ocab 

57-05-21 

38 

— 

.0 

•  5 

-- 

368 

0 

7.2 

28 

60-08-06 

33 

17 

.4 

-- 

-- 

363 

7.0 

27 

A-17-05 

10DCA 

57-05-21 

30 

— - 

.3 

1  1 

-  - 

373 

0 

6.6 

20 

61-12-21 

31 

11 

.3 

-- 

-- 

396 

0.0 

16 

60-05-11 

30 

13 

.4 

-- 

-- 

312 

-- 

7.0 

7.0 

A-17-05 

1  tCOB 

63-07-23 

29 

11 

.3 

-- 

375 

5.0 

15 

68-05-29 

20 

7.0 

.2 

-- 

258 

<5.0 

7.0 

72-00-27 

26 

11 

.3 

-  - 

— 

310 

0 

6.0 

16 

A-17-05 

1  1DOO 

57-05-21 

17 

-- 

.2 

f>.9 

-- 

211 

u 

O.l 

4.5 

70-03-1 3 

-- 

-- 

-- 

-- 

-- 

— - 

-- 

A-17-05 

12BBU 

60-05-1 1 

26 

9.0 

.  2 

-- 

-- 

317 

-- 

7.0 

9.0 

66-08-01 

27 

9.0 

.2 

-- 

-- 

30  1 

-- 

6.0 

9.0 

72-00-27 

24 

7.0 

.2 

-- 

-  - 

312 

0 

<6 . 0 

10 

A-17-05 

12CC0 

73-01-16 

23 

s.o 

.2 

-- 

-- 

202 

0 

<6.0 

31 

A-17-05 

120CC 

6 1 -02-27 

1  / 

5.0 

.2 

-- 

-- 

207 

-- 

<1.0 

4.0 

A-17-05 

1  3A88 

70-00-18 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

”  - 

A-17-05 

1  9  A  0  U 

57-05-21 

17 

-- 

.3 

7.8 

-- 

201 

-- 

0.3 

3.0 

O3-08-0 1 

16 

5.0 

.2 

-- 

-- 

— 

-- 

0.0 

3.0 
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SOL  IDS* 

solids. 

N I  (Ru- 

Nil ko- 

PHOS¬ 

phos¬ 

FLUu- 

SILICA* 

RESIDUE 

SUM  OF 

SOLIDS, 

GEN, 

GE.^  * 

PHORUS* 

phate, 

LOCAL 

R I DE , 

DIS¬ 

AT  1  b  0 

CONST  1 - 

DIS¬ 

NITkATF 

N02+N03 

0RTHU* 

ORThO, 

ioemt- 

DATE 

DIS¬ 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

DIS¬ 

DIS¬ 

DIS¬ 

DIS¬ 

I  - 

OF 

SOLVED 

(Mb/L 

DIS¬ 

DIS¬ 

f  T  ONS 

SOLVED 

SOLVED 

SOLVED 

SOLVED 

F  IRR 

SAMPLE 

(MG/L 

AS 

SOLVED 

SOLVED 

PER 

l  MU  /  L 

(MG/L 

(mi;/l 

(MG/L 

Ab  F  ) 

$102) 

(MG/L ) 

(MG/L) 

AC-FT) 

AS  NJ 

A  b  IM  ) 

AS  P) 

AS  P04) 

A  *  1  b  -  0  6 

orcca 

7  2-0  3-28 

.3 

.  - 

-- 

3b0 

-  . 

1.4 

— 

.  - 

•  • 

A “ 1 fe-Ob 

1  7a  A  H 

74-04-10 

-- 

-- 

-- 

— 

-- 

-- 

-- 

-- 

A  “  1  b  -  0  o 

1  7CBH2 

74-04-17 

— 

-- 

-- 

-- 

— 

-- 

-- 

A-lb-Ob 

1  7  C  R  0 

74-0b-l  1 

.0 

1^ 

1<U 

1  52 

.19 

-- 

.  1  3 

.03 

.09 

A-lb-Ob 

1  RbBC 

73-04-11 

.2 

— 

-  - 

200 

— 

.23 

-  - 

-  - 

-  - 

74-04-19 

-  _ 

-  - 

— 

mm 

— 

... 

.. 

.  - 

•  _ 

A-lb-Ob 

lacob 

72-02-01 

.5 

-- 

195 

-- 

-- 

-- 

-- 

73-01-17 

.2 

-- 

234 

-- 

.45 

-  - 

-- 

A-lb-Ob 

19bBC 

74-04-17 

-- 

-- 

-- 

— 

-- 

— 

-- 

— 

— 

A-lb-Ob 

1  9bCU 

72-04-27 

.1 

— 

1  34 

-  - 

-  - 

-  - 

-- 

— 

A-lb-OS 

pbcbc 

b6-09-22 

.2 

36 

2b4 

-- 

mm 

A-17-01 

31b  UNSIIKV 

77-0b-07 

.4 

20 

-- 

420 

-- 

— 

8.5 

.  0  1 

.03 

A-17-02 

0  3  A  A  A 

77-0b-08 

.1 

16 

-- 

141 

-- 

— 

.20 

.03 

.09 

A  -  1  7  -  0  3 

05C  UNSUKV 

51-10-10 

.2 

15 

-- 

318 

.43 

— 

-- 

— 

A  -  1  7  -  0  3 

050  UNSIJRV 

51-10-10 

.2 

15 

-- 

307 

.aa 

-  - 

-  - 

-  - 

-- 

52-02-lb 

m:m 

.  - 

-- 

mm 

.. 

.  - 

.  . 

52-12-13 

-- 

-- 

— 

-- 

-- 

-- 

-- 

•  - 

A  -  1  7  -  0  A 

15CDC 

78-04-03 

.  1 

1  5 

506 

.69 

-- 

23 

.01 

.03 

J» 

1 

1 

o 

cT 

01DBC1 

74-03-14 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  5 

01DBC? 

74-03-20 

.2 

17 

i  8  i 

402 

.52 

.23 

.23 

.01 

.03 

A  -  1 7 -0  5 

oioco 

70-04-10 

mm  ' 

-  - 

— 

mm 

-- 

mm 

.  _ 

_  - 

.  . 

A  -  1 7 -05 

030BC 

57-05-21 

.2 

1? 

-- 

308 

.42 

.07 

-- 

-- 

— 

A  -  1 7 -0  5 

10CAB 

57-05-21 

.2 

15 

-- 

348 

.07 

.16 

-- 

-- 

-- 

b4-0b-Ob 

.  1 

-- 

-- 

3b  1 

-- 

.23 

-- 

-- 

A  -  1 7 -0  5 

1  00C  A 

57-05-21 

.2 

19 

-- 

346 

.47 

.16 

-- 

-- 

-- 

b 1-12-21 

.  1 

340 

— 

.23 

•  • 

b4-05- 1  1 

< .  1 

-- 

305 

-- 

.45 

-- 

-- 

A  -  1  7  -  0  5 

1  lCDb 

b3-07-23 

.1 

-- 

-- 

353 

-- 

.23 

-- 

-- 

b8-05-2° 

.1 

-- 

240 

-- 

.23 

-- 

-- 

-- 

72-04-27 

.  1 

-  - 

308 

-  - 

.23 

-- 

-- 

-- 

A  -  1 7 -0  5 

1  1  DDU 

57-05-21 

.2 

1  9 

-- 

1  96 

.27 

.16 

.  - 

-- 

.. 

74-03-13 

-- 

-- 

-- 

-- 

A-17-05 

1?BBU 

b4-05-l  1 

<1.0 

-- 

-- 

291 

-- 

.45 

-- 

-- 

-- 

bb-0b-01 

.2 

-- 

355 

-- 

.45 

-- 

-- 

— 

72-04-27 

.1 

-- 

250 

-- 

.23 

-- 

-- 

-- 

A-l 7-05 

i  acco 

7  3-01 -lb 

.1 

-  . 

— 

1  60 

•  _ 

.23 

A-17-05 

laucc 

bl -02-b7 

.1 

-- 

275 

-- 

.23 

-- 

-- 

-- 

A-17-05 

1  3  ABb 

74-04-18 

-- 

-- 

-- 

-- 

-- 

-- 

A-17-05 

1  4APL) 

57-05-21 

.4 

1  B 

-- 

165 

.25 

.14 

b3-08-u  1 

.1 

-- 

-- 

— 

-- 

.45 

-- 

-- 

-- 
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CHRU- 


CADMIUM 

MIUM, 

CUPRFK , 

I  r0U  , 

L  E  A  U  r 

local 

ARSENIC 

BURUN , 

TOT  AL 

TUTAL 

TOT  AL 

tutal 

I  RUN, 

TOTAL 

IDENT- 

DATE 

ARSENIC 

DIS- 

DIS¬ 

kflov- 

RECOV¬ 

RFLOV- 

RECuV- 

dis¬ 

RECUV- 

I  - 

OF 

tutal 

bOLVtD 

SOLVED 

ERABLE 

ER  A  b  L  E 

ERARLE 

F  R  ABLt 

solved 

E  K  A  B  L  E 

FItR 

SAMPLE 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  A  S  ) 

AS  AS) 

AS  B) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FE) 

AS  Ft) 

AS  PB) 

A-lfe-06 

ORCCA 

72-03-38 

<1  0 

-- 

<10 

<10 

<bO 

<50 

— 

<5u 

A-lfe-Ob 

1  7  8  A  B 

74-04-10 

-- 

-- 

-- 

-- 

-- 

-- 

A-16-06 

17CBB2 

74-04-17 

-- 

-- 

-- 

-- 

-- 

A-16-0b 

17CBD 

74-Ob-l  1 

-- 

-- 

ao 

-- 

— 

10 

-- 

A-lfe-06 

10BBC 

73-04-1 1 

10 

<10 

<10 

<50 

<50 

<50 

74-04-19 

— 

.  - 

— 

— 

-  . 

_  _ 

_ 

.  _ 

A- 1 fe-Ofe 

18CDB 

72-02-01 

1  0 

-- 

<  1  0 

<10 

900 

4  0  0 

-- 

<50 

73-01-17 

<10 

-- 

-- 

<10 

<1  u 

<50 

<50 

<50 

A-16-0b 

1RBBC 

74-04-17 

-- 

-- 

-- 

-- 

A-lfe-Ofe 

IRbCD 

72-04-27 

30 

-  “ 

— 

<10 

< )  0 

<50 

<50 

— 

<  5  0 

A-16-09 

28CBC 

66-09-22 

-- 

-- 

0 

— 

-  - 

A - 1 7 -0  1 

3 1 B  UNSURV 

77-0o-07 

-- 

70 

-- 

-- 

— 

1  o 

-- 

A-17-02 

03AAA 

77-0b-08 

-- 

-- 

30 

-- 

-- 

-- 

10 

A-17-03 

05C  UMbllKV 

51-10-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A - 1 7 -0  3 

050  UNSURV 

51-10-10 

— 

— 

— 

-- 

— 

-- 

-  - 

— 

52-02-16 

-- 

1  00 

-  . 

-  . 

— 

-  - 

-- 

-- 

52-12-13 

-- 

-- 

-- 

-  - 

-- 

A-17-04 

15CDC 

78-04-03 

3 

ao 

-- 

-- 

-- 

-- 

1  0 

-- 

A- 1 7 -Ob 

01DRC1 

74-03-14 

-- 

-- 

-- 

-- 

-- 

A - 1 7 -Ob 

010BC2 

74-03-20 

— 

no 

-  - 

BO 

A-17-Ob 

OlDCO 

70-04-10 

.  . 

— 

— 

— 

— 

-  . 

A- 1 7 -Ob 

030BC 

57-05-21 

-- 

-- 

-- 

-- 

-- 

12o 

0 

-- 

A-  1 7 -Ob 

10CAB 

57-05-21 

-- 

-- 

-- 

1  1  0 

0 

b4-0e-06 

-- 

-- 

<  1  u 

<50 

<50 

A-17-0S 

1  ODCA 

57-05-21 

— 

— 

— 

-  - 

— 

-  - 

-- 

— 

-  - 

61-12-21 

-- 

20 

64-05-1  1 

-- 

-- 

-- 

<  1  0 

so 

<50 

A-17-05 

1 1CDB 

63-07-23 

<5 

-- 

-- 

-- 

<  1  0 

<50 

<5o 

-- 

-- 

b6-05-29 

-- 

-- 

-- 

1270 

-- 

72-04-27 

<  1  0 

-- 

-  - 

<  1  0 

<  1  0 

<50 

<80 

-  - 

<50 

A-17-05 

1100D 

57-05-21 

-- 

-- 

-- 

3/00 

10 

74-03-13 

-  - 

-- 

A-17-05 

1 2  B  B  0 

64-05-1  1 

-- 

-- 

-- 

-- 

<  1  0 

<  SO 

<50 

-- 

-- 

66-06-01 

-- 

-- 

<10 

<50 

<5u 

-- 

72-04-27 

<  1  u 

-- 

-- 

<10 

<10 

<50 

<50 

-• 

<50 

A-17-05 

1  2CCD 

73-01-16 

<10 

— 

-- 

<10 

<10 

<50 

<50 

-- 

<50 

A-17-05 

120CC 

b 1 -02-27 

-- 

-- 

-- 

-- 

<50 

A-17-05 

13APB 

74-04-18 

-- 

-- 

-- 

-  - 

-- 

A-17-05 

1  4AB0 

57-05-21 

-- 

-- 

-- 

-- 

-- 

20 

0 

-- 

63-06-01 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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MANGA¬ 

NESE, 

MANGA¬ 

MERCURY 

SILVER, 

ZTNC, 

local 

TOTAL 

NESE  , 

total 

SELE¬ 

TuTAL 

TO!  AL 

I  Li  F  N  T  - 

0  A  T  F 

RECOV¬ 

DIS¬ 

recov¬ 

NIUM, 

recov¬ 

RECOV¬ 

I- 

OF 

ERABLE 

SOLVED 

erable 

TOTAL 

erable 

ER  A  R  L  E 

KltR 

SAMPLfc 

(UG/L 

IUG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

A  b  hN) 

AS  mn) 

AS  HG) 

A  S  St) 

AS  AG) 

AS  ZN) 

A  -  1  b  -  0  b 

OOCCA 

72-0 3-28 

<50 

-  - 

<  .  5 

<10 

<10 

300 

A-lb-Ob 

1  7  b  A  b 

70-04-10 

-- 

-- 

-- 

-- 

-- 

-- 

A-lb-Ob 

17CBB2 

74-04-17 

-- 

-- 

A-16-0b 

17CB0 

74-0b-l  1 

-- 

-- 

A-lb-Ob 

lPbPC 

7  3-04-  1  1 

<50 

— 

<.b 

<  1  0 

<10 

aoo 

74-04-10 

.  - 

-  - 

.  - 

_ 

-  . 

-  . 

A-lb-06 

lBCDb 

7  2-02-0 1 

<50 

-- 

<  .  b 

<10 

<10 

<50 

73-01-17 

<50 

-- 

<.5 

<10 

<10 

<50 

A-lb-Ob 

l^BBC 

74-04-17 

A-lb-Ob 

10BCU 

72-04-27 

<50 

-  - 

< .  b 

<  1  o 

<  1  0 

1  00 

A-lb-09 

28LBC 

bb-09-22 

-  - 

-  - 

-  - 

_  - 

-  . 

A-17-01 

31b  UNSUKV 

7  7 -0b-07 

-- 

ao 

-- 

-- 

-- 

A-17-02 

0  3  A  A  A 

7  7 -0b-08 

-- 

0 

-- 

-- 

-- 

-- 

A-17-04 

05C  UNSUKV 

31-10-10 

-- 

-- 

-- 

-- 

A-17-03 

u5l)  UNSUKV 

31-10-10 

-  - 

-- 

-- 

-  - 

52-02-lb 

— 

_ 

-  - 

.. 

-• 

.. 

32-12-13 

-- 

-- 

A-l  7-04 

1  5CI1C 

78-04-03 

-- 

1  o 

-- 

-- 

-- 

-- 

A-17-0S 

UlUBCl 

74-03-14 

-- 

-- 

-- 

-- 

A-17-03 

0  1  LIRC2 

74-03-20 

-  - 

-- 

-- 

A-17-05 

01UCD 

70-04-10 

— 

— 

-  . 

.  . 

— 

— 

A-17-05 

0  3URC 

37-03-21 

-- 

-- 

-- 

-- 

A-17-05 

10CAB 

37-03-21 

-- 

-- 

-- 

-- 

-- 

-- 

b4-0d-0b 

-- 

-- 

-- 

A-17-03 

1  0UCA 

37-03-21 

-- 

-- 

-  - 

-- 

-- 

b 1  - 1 2-2 1 

<50 

-- 

.  . 

•  • 

.  _ 

b4-05— 11 

-- 

A-17-05 

1  1CDB 

b3-0  7 -2  3 

<  5  u 

-- 

-- 

-- 

-- 

b8-03-29 

-- 

-- 

-- 

72-04-27 

<50 

-  - 

<  .  b 

<10 

<10 

1  oo 

A-17-05 

1  luou 

37-03-21 

_  . 

-  _ 

.. 

.  . 

_  . 

•  - 

74-03-13 

-- 

-- 

-- 

1> 

1 

"J 

1 

o 

LT 

1  2dBU 

b4-03-l  1 

-- 

-- 

-- 

-- 

bb-0s-Ol 

-- 

-- 

72-04-27 

<50 

-  - 

<  .  5 

<10 

<1  u 

500 

A-l 7-03 

12CC0 

73-0  1 -lb 

<5o 

<.5 

<10 

<10 

500 

A  -  l  7 -03 

1  ?L)CC 

bl-02-27 

<50 

-- 

-- 

-- 

A-1  7-03 

1  3  Abb 

74-04-18 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1 7 -03 

1  0  A  B  L> 

37-03-21 

-- 

-- 

-- 

-- 

-- 

-- 

b  3- 0  d - U 1 

-- 

-- 

-- 

-- 

-- 

-- 

Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 
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SPE¬ 

AGtNCY 

CIFIC 

BARO¬ 

LOCAL 

ANA¬ 

CON¬ 

hard¬ 

NESS  , 

calcium 

I D  E  N  T  - 

GEO¬ 

UA  TE 

LYZING 

DUCT¬ 

ness 

NUNCAr- 

dis¬ 

I  - 

LOGIC 

OF 

SAMPLE 

ANCE 

Pm 

TEMPER¬ 

(MG/L 

BQN  A  T  t 

solved 

F  I£R 

SITE 

UNI  T 

sample 

(CODE 

(MICRO- 

ATURE 

AS 

img/l 

(mg/l 

number  1 

MH(JS) 

(UNITS) 

(OFg  °L ) 

C  A  Cu  3 ) 

CAC03) 

AS  CA) 

A-17-05 

1  4aBD 

GW 

310SUPI 

64-05-07 

9704 

_  — 

GW 

310SUPI 

66-04-09 

9704 

322 

1  49 

2 1 

34 

GW 

310SUPI 

b8-05-26 

9704 

266 

-  - 

_  „ 

152 

23 

33 

A-17-05 

146CD 

GW 

310SUPT 

74-03-13 

290 

lfl.O 

A-17-05 

1  5  A  A  B 

GW 

310SUPI 

b  3-0  7 -23 

9  704 

— 

— 

15b 

21 

33 

GW 

310SUPI 

bfl-05-25 

9704 

333 

mm 

_  — 

165 

27 

36 

GW 

310SUPT 

72-04-27 

9704 

278 

6.3 

_  _ 

10b 

0 

36 

A” 1 7-05 

ISaBD 

GW 

310SUPI 

62-05-08 

9704 

_  m 

1  58 

12 

28 

A-17-05 

1  5aDC 

GW 

310SUPI 

68-05-B8 

9  704 

476 

mm 

260 

38 

6  0 

A-17-05 

1<?aaa 

GW 

310SUPI 

73-01-17 

9704 

— 

-- 

— 

22b 

50 

54 

GW 

310SUPI 

7 4-02-28 

1  026 

399 

7.6 

20.0 

200 

0 

47 

A-17-05 

24ADA 

GW 

3  1  0  5  U  P  I 

63-08-0? 

9704 

mm 

mm 

2  1  4 

46 

A-17-05 

24CDC 

GW 

31 OSUP I 

57-05-21 

1028 

461 

7.3 

15.5 

246 

n 

6  0 

A-17-05 

2  5  A  A  A 

GW 

310SUPI 

72-04-27 

9  7  04 

266 

8.5 

19a 

30 

47 

A-17-05 

25BBD 

GW 

330RDLL 

57-04-09 

9/04 

-- 

— 

170 

39 

GW 

330k0LL 

57-05-23 

1028 

345 

7.3 

16.5 

178 

0 

40 

GW 

530RDLL 

59-06-25 

9  704 

-m 

8.2 

_ 

176 

_  _ 

38 

GW 

330R0LL 

bl-05-13 

9704 

-- 

mm 

mm 

1«0 

39 

GW 

330KOLL 

b  4 -0  5 -  1  1 

9704 

mm 

mm 

mm 

1  56 

20 

30 

A-17-05 

25BD6 

GW 

310SUPI 

74-04-23 

-- 

420 

— 

13.0 

A-17-05 

26BAB1 

GW 

310SUPI 

74-04-17 

700 

.. 

11.5 

A-17-05 

26BAB2 

GW 

310SIJPI 

75-01-17 

1026 

700 

mm 

35  0 

27 

71 

A-17-05 

26B  A  D 

GW 

310SIJPI 

bl -12-27 

9/04 

-- 

mm 

300 

69 

64 

GW 

310SUPI 

7?-0b-25 

9704 

500 

7.2 

mm 

29o 

60 

36 

A-17-05 

26BBB 

GW 

310SUPI 

74-04-10 

610 

— 

16.0 

A-17-05 

26B0B 1 

GW 

310SUPI 

31-12-28 

9  7  04 

mm 

m  m 

270 

62 

GW 

310SUPI 

73-06-30 

9704 

mm 

6.3 

.  . 

306 

mm 

77 

A-17-05 

26CAA 1 

GW 

310SIJPI 

7 1 -06-17 

9704 

526 

mm 

.  . 

256 

44 

h  b 

GW 

3 1 OSUP  I 

/4-05-31 

500 

mm 

18.5 

A-17-05 

2  7  0  A  B  2 

GW 

3 1 0  SUP  I 

74-04-17 

-- 

710 

— 

16.0 

— 

— 

-- 

A-17-05 

27QAB5 

GW 

3105UPI 

74-06-25 

_  _ 

475 

mm 

17.0 

L 

GW 

31 OSUPI 

75-01-17 

1  02« 

600 

6.1 

16.0 

300 

1 

M 

A-17-05 

270AC 

GW 

SlObllPI 

74-03-21 

-- 

600 

14.5 

A- 1  7  -0 

27DBA1 

GW 

3  1  0  s  U  P  T 

75-01-17 

1  026 

425 

7.9 

230 

10 

aa 

A-17-05 

27UBA3 

GW 

3 1 OSUP  I 

74-0.5-14 

— 

710 

— 

10.0 

A-17-05 

27QBD2 

GW 

310SUPI 

74-04-17 

__ 

660 

_  _ 

11.0 

GW 

3 1 OSUP I 

75-01-17 

1028 

6  0  0 

7.9 

300 

1 

62 

A-17-05 

270B03 

GW 

3 1 OSUP  I 

71-12-14 

9704 

645 

mm 

-- 

340 

7a 

A-17-05 

20BRL 

GW 

3 1 OSUP I 

74-04-23 

-- 

420 

_ 

13.5 

A-17-05 

3  3  A  C  A 

GW 

31 OSUP  I 

57-05-22 

1  028 

6b7 

7.4 

16.5 

316 

2 

S9 
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SODIUM* 


magne¬ 

sudium 

pm as- 

POTAS¬ 

chlo¬ 

local 

sium, 

SODIUM, 

AU- 

SIUM 

SIUM, 

BICAR¬ 

SULFATE 

ride, 

ident- 

oa  re 

U  I S  - 

l)  I  s  - 

SURP- 

DIS- 

DIS¬ 

BONATE 

CAR- 

DIS¬ 

dis¬ 

I- 

OF 

SuLvEQ 

sul  vEu 

T  ION 

SOLVtD 

SOLVED 

(MG/L 

riONA  TE 

SOLVED 

solved 

F  It& 

sample 

(MG/L 

(MU/L 

RATIO 

cmg/l 

(MG/L 

AS 

(MG/L 

(MG/L 

(MG/L 

AS  MG J 

AS  NA) 

AS  N  A  1 

AS  K ) 

HC03 ) 

AS  CU3) 

AS  S04 ) 

AS  CL) 

A-17-05 

1  4aBD 

64-05-07 

-  - 

mm 

mm 

.. 

.  - 

mm 

-- 

— 

66-04-03 

1  o 

7.0 

.2 

-- 

190 

<1.0 

3 . 0 

68-05-36 

17 

5.0 

.2 

-- 

191 

<5.0 

3.0 

A-17-05 

1  46CU 

74-05-13 

-- 

-- 

— 

-- 

-- 

-- 

-- 

-- 

A-17-05 

1  5  A  A  5 

63-07-33 

1  6 

5.0 

.2 

— 

•- 

200 

5.0 

4.0 

68-05-35 

18 

6.0 

.2 

305 

<5.0 

5.0 

73-04-37 

17 

5.0 

.2 

-- 

-- 

1  08 

0 

<6.0 

5.0 

A-17-05 

15A«D 

63-05-08 

21 

8.0 

.3 

-- 

-- 

195 

-- 

7.0 

6.0 

A-17-05 

1SADC 

68-05-38 

26 

9.0 

.2 

-- 

-- 

317 

-- 

<5.0 

9.0 

A-17-05 

1  9  A  A  A 

73-01-17 

23 

2.0 

.1 

“  - 

•  - 

261 

-  - 

6.0 

4.0 

/ 4 -02-28 

20 

6.1 

.2 

-  - 

1.3 

243 

0 

4.6 

5.3 

A-17-05 

24ADa 

63-00—03 

24 

6.0 

.2 

-- 

-- 

— 

-- 

<1.0 

4.0 

A-17-05 

aacDc 

57-05-31 

34 

— 

.2 

ft. 5 

-- 

311 

0 

4.9 

4.0 

A-17-05 

35  A  A  A 

73-04-37 

13 

4.0 

.1 

-- 

-- 

224 

10 

<6.0 

4.0 

A-17-05 

35HB0 

57-04-03 

17 

4.0 

.1 

— 

-- 

— — 

-  - 

<1.0 

5.0 

57-05-33 

13 

— 

.2 

5.1 

218 

0 

3.1 

5.0 

53-05-35 

19 

6 . 0 

.2 

-- 

-- 

0 

<1.0 

4.0 

61-03-13 

20 

5.0 

.2 

-- 

-- 

— 

<1.0 

4.0 

64-05-11 

19 

6.0 

.2 

-- 

197 

-- 

7.0 

4.0 

A-17-05 

35d0b 

/ 4-04-33 

-  - 

-- 

— 

-  - 

-  - 

-  - 

-  - 

— 

— 

A-17-05 

36BA8 1 

74-04-17 

-  - 

_  - 

.  - 

.  - 

mm 

-  • 

_ 

— 

A-17-05 

2  6  ti  A  h  2 

75-01-17 

41 

10 

.2 

-- 

a.i 

369 

-- 

1  6 

1  8 

A-17-05 

3 6b  A  0 

61-13-37 

34 

3.0 

.2 

— 

344 

-- 

9.0 

13 

1 3-06-35 

50 

0.0 

.2 

-- 

-- 

354 

0 

12 

16 

A-17-05 

36bBo 

74-04-10 

— 

— - 

-  - 

-- 

-  - 

-  - 

-  - 

A-17-05 

36BDm 1 

61-13-36 

33 

8.0 

.2 

-- 

— 

4 . 0 

4 . 0 

73-08-50 

28 

e  .o 

.2 

-- 

-- 

0 

20 

10 

A-17-05 

36C  A  A  1 

71-06-17 

22 

10 

.3 

-- 

-- 

314 

-- 

9.0 

12 

74-05-31 

-- 

-- 

-- 

-- 

-- 

A-17-05 

37QAb3 

74-04-17 

-- 

-- 

-- 

A-17-05 

3  7  0  A  H  5 

74-0(3-35 

m  - 

— 

— 

— 

mm 

.  . 

-  - 

-  _ 

75-01-17 

35 

15 

.  4 

1.3 

369 

0 

9.1 

14 

A-17-05 

3  7  L)  A  C 

74-05-31 

— 

-- 

— 

-- 

-- 

-- 

-- 

-- 

— 

A-17-05 

3703A 1 

75-01-17 

26 

12 

.3 

-- 

1  .S 

265 

0 

9.2 

15 

A-17-05 

3  7  03  A  3 

74-05-14 

-  - 

— 

-  - 

-  - 

-- 

-- 

-  - 

-- 

A-17-05 

370303 

74-04-17 

-- 

-- 

mm 

.  . 

-» 

-  . 

_ 

— 

75-01-17 

35 

1? 

.3 

2.0 

363 

0 

7 . 1 

1  5 

A-17-05 

370303 

71-13-14 

37 

17 

.4 

-- 

-- 

-- 

14 

14 

A-17-05 

33030 

74-04-33 

— 

-- 

— 

-- 

-- 

-- 

-- 

-- 

A-17-05 

3  3  A  C  A 

57-05-33 

41 

-- 

.7 

27 

-- 

36? 

0 

16 

24 

Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 
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FLUU- 

SILICA, 

LOCAL 

RIDE. 

DIS¬ 

IDENT¬ 

DATE 

DIS¬ 

SOLVED 

I¬ 

OF 

SOLVED 

(Mfa/L 

FIER 

SAMPLE 

(MG/L 

AS 

AS  F) 

SI02) 

A-17-05 

14ABD 

64-05-07 

_  v 

_  _ 

66-04-09 

.1 

b8-05-26 

.0 

— 

A-17-05 

1  40CD 

74-03-13 

— 

A-17-05 

1  5  A  A  B 

63-07-23 

.  1 

-- 

68-05-25 

.1 

_  _ 

72-04-27 

.1 

— 

A-17-05 

1  5  A  B  0 

62-05-08 

.2 

•  . 

A-17-05 

1  5ADC 

fad-05-28 

.1 

_ 

A-17-05 

1  baaa 

73-01-17 

.2 

-- 

74-02-28 

.1 

15 

A-17-05 

24ada 

63-06-02 

<.l 

.  - 

A-17-05 

24coc 

57-06-21 

.2 

A-17-05 

2  5  A  A  A 

72-04-27 

.1 

— 

A-17-05 

25BBD 

57-04-09 

.1 

-- 

57-05-23 

.2 

18 

59-05-25 

.1 

61-03-13 

.  1 

-- 

64-05-1  1 

<.  1 

— 

A-17-05 

25B0H 

74-04-23 

-- 

— 

A-17-05 

26BAB1 

74-04-17 

„ 

A-17-05 

26BA62 

75-01-17 

.1 

19 

A-17-05 

26BAD 

b 1  - 1 2-2  7 

.2 

72-0b-25 

.3 

— 

A-17-05 

26BBH 

74-04-10 

— 

-- 

A-17-05 

26HDB  1 

6 1 -1 2-26 

.2 

_  _ 

73-06-30 

.2 

— 

A-17-05 

26C  A  A  1 

71-06-17 

.4 

-- 

74-05-31 

-  . 

— 

A-17-05 

2  7  0  A  U  2 

74-04-17 

-- 

-- 

A-17-05 

270AB5 

74-0o-25 

75-01-17 

.1 

20 

A-17-05 

2  7D  AC 

74-03-21 

— 

A-17-05 

27QBA  1 

75-01-17 

.1 

19 

A-17-05 

27D0A3 

74-03-14 

-- 

A-17-05 

270BD2 

74-04-17 

_  _ 

75-01-17 

.1 

20 

A-17-05 

270B03 

71-12-14 

.3 

-  . 

A-17-05 

2*7000 

74-04-23 

_  . 

A-17-05 

33AC  A 

57-05-22 

.2 

19 

SOL  IDS , 

SOLIDS, 

N I T  R  O  — 

N I TPO- 

PHuS- 

PHOS¬ 

RESIDUE 

Sum  OF 

SOLIDS, 

GEN, 

GEn  , 

PhOKUS , 

PHATE, 

AT  160 

CONST  1- 

0  I  s  - 

NI  Tk A  1 F 

N02+N03 

GRTHU, 

OKThO, 

DEG.  C 

TUElVTS, 

SOLVFD 

DIS¬ 

DIS¬ 

DIS¬ 

DIS¬ 

0  I  s  - 

DIS¬ 

(TONS 

SOLVED 

SOLVED 

SOLVED 

SOLVED 

SUL  VED 

SOLVED 

PEK 

(Mb/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L  1 

(MG/L) 

AC-FT) 

AS  NJ 

AS  i\i ) 

AS  Pj 

AS  P(J4  J 

— 

1  94 

.  - 

_  . 

—  _ 

-  - 

1  60 

-- 

.45 

— 

— 

.  . 

— 

1  60 

-- 

.23 

-  — 

-- 

-  - 

.  _ 

—  — 

1  45 

.25 

-- 

-- 

— 

2b0 

— 

.45 

_  _ 

_  _ 

.. 

-- 

1  75 

-- 

.23 

-- 

-  - 

-  - 

-- 

.45 

-- 

— 

.  _ 

— 

310 

-- 

.45 

-- 

—  - 

— 

.45 

-- 

239 

221 

.73 

.29 

.  29 

.03 

.09 

-- 

2b6 

-- 

-- 

-  - 

_  . 

-- 

274 

.37 

.IP 

.  . 

-  - 

160 

-- 

.23 

-  . 

.  _ 

144 

-- 

-- 

-- 

196 

.27 

_  v 

158 

-- 

-- 

_  _ 

-- 

205 

-- 

_  . 

-- 

161 

-- 

-- 

-  W 

-  - 

—  — 

-  - 

-- 

-- 

-- 

-- 

-- 

-  . 

_  _ 

57  3 

360 

.51 

2.0 

2.0 

.01 

.03 

323 

.90 

-- 

— 

325 

-- 

1  .  1 

-- 

-  _ 

”  • 

— - 

— 

-- 

-- 

-- 

-- 

2*5 

mm 

.  _ 

285 

-- 

-- 

.  . 

_  . 

mm 

340 

-- 

-- 

-- 

mm 

-- 

-- 

-  - 

mm 

~  - 

-  - 

-  - 

-- 

-- 

-- 

— 

-- 

mm 

— 

.  - 

55b 

347 

•  «b 

1 .5 

1  .5 

.05 

.  1  5 

-  - 

-  - 

-- 

— 

-  - 

mm 

2be 

264 

.36 

.55 

.55 

.  u? 

.  06 

—  — 

•  ■* 

-  ~ 

-  - 

-- 

-- 

-- 

.. 

534 

3i9 

.45 

1.5 

1.5 

.04 

.12 

415 

-- 

-- 

— 

-— 

-  - 

-  - 

— 

-  - 

.  „ 

-- 

366 

.52 

2.  / 

-- 

— 

_  . 
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the  upper 
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CHRu- 

CADMIUP 

MIUMr 

COPPER, 

I  , 

lead, 

LOCAL 

ARSENIC 

BORJN, 

TOTAL 

TOTAL 

TOTAL 

TuT  AL 

1  RUN , 

total 

TOEimT- 

BATE 

ARSENIC 

DIS¬ 

DlS- 

RECOV- 

RECCJV- 

recov¬ 

RECuV- 

dis¬ 

RECOV¬ 

I- 

OF 

TUTaL 

SOLVED 

SULVEO 

LRARLF 

FRABLE 

erable 

ERABLE 

solved 

ERABLE 

F  TtR 

SAMPLE 

(  UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

AS  AS  J 

AS  AS) 

AS  b) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FEJ 

AS  FE) 

AS  PB) 

A  -  1 7 -0  b 

14ABU 

b4-0b-07 

-  . 

.  - 

<10 

<50 

-- 

.  . 

B6-04-09 

-- 

-- 

-- 

<10 

<50 

<50 

-- 

-- 

b8-0b-26 

-- 

-- 

-- 

<10 

— 

<50 

-- 

-- 

A-17-05 

14BCD 

74-03-13 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  - 1 7 -0  b 

1 5  A  A  b 

b3-07-23 

<5 

— 

— 

— 

<10 

<50 

150 

-  - 

-  - 

b8-0b-2b 

-  . 

— 

.  . 

<10 

<50 

-  . 

72-04-27 

<10 

-- 

-- 

<10 

<10 

<50 

<50 

-- 

<50 

A  -  1 7 -0  b 

15ABD 

b2-0b-08 

-- 

-- 

-- 

-- 

-- 

— 

— 

A  -  1  7  -  0  b 

1SADC 

b8-0b-28 

-- 

-- 

<10 

-- 

<50 

A-17-05 

1  Raaa 

73-01-17 

— 

-- 

-  - 

— 

-  - 

-  - 

-  - 

-  - 

— 

74-02-28 

— 

-  - 

20 

— 

.  . 

•  m 

40 

_ 

A  -  1  7  -  0  b 

2  a  a  n  a 

b3-08-02 

-- 

-- 

-- 

<10 

<50 

3100 

-- 

-- 

A  -  1  7  -  0  b 

24CDC 

b7-0b-21 

-- 

-- 

40 

0 

A  - 1 7 -Ob 

25AAA 

72-04-27 

<10 

-- 

-- 

<10 

<  1  0 

<50 

<50 

-- 

<50 

A  - 1 7 -Ob 

25BH0 

57-04-09 

-- 

-- 

140 

-  - 

-  - 

b7-0b-23 

— 

— 

-  - 

— 

-  - 

50 

10 

.  _ 

59-05-25 

-- 

-- 

-- 

-- 

-- 

<50 

-- 

-- 

bl-Oi-13 

-- 

-- 

<50 

-- 

b4-0b-l 1 

-- 

-- 

-- 

<1  0 

<50 

1  30 

-- 

-- 

A  -  1  7  -  0  b 

25BDB 

7A-04-23 

— 

-- 

-- 

-- 

-- 

-- 

-- 

A-  1  7-0b 

26b  A  B 1 

74-04-17 

— 

— 

.  . 

m  _ 

.  . 

A  - 1 7 -0  b 

26BAB2 

75-01-17 

-- 

BO 

-- 

-- 

— 

20 

-- 

A  -  1  7 -Ob 

26BAD 

b 1  -  1 2-27 

-- 

-- 

-- 

— 

-- 

-- 

<50 

— 

-- 

7  2-0b-25 

<10 

-- 

<10 

<10 

<50 

<50 

— 

<50 

A  - 1 7 -0  b 

26BBB 

/a-na- 1 0 

-- 

-  - 

-- 

-- 

A  -  1  7  -  0  b 

2bbDB 1 

bl-1 2-26 

— 

— 

.  . 

— 

.  - 

<50 

-  . 

.  . 

73-08-30 

<  1  0 

-- 

-- 

<10 

<1  0 

<50 

<500 

-- 

<50 

A  -  1 7 -Ob 

BbCAA  1 

7  1  -  0  b  -  1 7 

-- 

-- 

-- 

<10 

<50 

<50 

-- 

-- 

74-0b-31 

-- 

-- 

-- 

-- 

-- 

A  -  1 7 -Ob 

270AB2 

74-04-17 

— 

-- 

-- 

-- 

— 

A  -  1 7 -0 b 

2  7  D  A  B  5 

74-0b-25 

— 

-  - 

— 

— 

.  - 

•  - 

.. 

75-01-17 

-- 

-- 

50 

-- 

-- 

-- 

-- 

20 

-- 

A  -  1  7  -  0  b 

27UAC 

74-03-21 

-- 

-- 

-- 

-- 

-- 

-  - 

-- 

A  - 1 7 -0  b 

27UBA  1 

75-01-17 

-- 

-- 

50 

-- 

-- 

-- 

30 

-- 

A  - 1 7 -Ob 

2 7  DB  A  3 

74-03-14 

— 

— 

— 

-  - 

-- 

-- 

A  - 1 7 -Ob 

270BU2 

74-04-17 

— 

— 

-  - 

— 

_ 

75-01-17 

-- 

50 

-- 

10 

-- 

A  -  1  7 -0  b 

2  7  081)  3 

71-12-14 

<  1  0 

-- 

-- 

<  1  0 

<  1  0 

<50 

<50 

-- 

<50 

A  -  1  7  -  0  b 

2BbB0 

74-04-23 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  b 

3  3  A  C  A 

b7-0b-22 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 
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MANGA¬ 

NESE, 

M  A  f^G  A  - 

MERCURY 

silver. 

ZINC, 

local 

TUTAL 

NFSF  r 

TOTAL 

SFLF- 

TuTAL 

f  0 T  AL 

IDENT¬ 

DATE 

RECOV¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RECOV¬ 

recov¬ 

I¬ 

OF 

ERABLE 

SOLVED 

ERABLE 

TOTAL 

ERABLE 

erable 

FIER 

SAMPLE 

CUG/l 

CUG/L 

(UG/L 

CUG/L 

Cur,/L 

(UG/L 

AS  MN) 

AS  MN) 

AS  HG) 

AS 

AS  A  P) 

AS  Zi\) 

A  - 1 7 -Ob 

1  9ABD 

b9-05-u7 

— 

.  - 

.  _ 

.  - 

_  - 

bb-09-09 

-- 

-- 

-- 

-- 

68-0b-26 

-- 

-- 

A - 1 7 -0  b 

19BC0 

79-03-13 

-- 

-- 

-- 

A  - 1 7 -0 b 

15AAB 

b3-07-23 

<50 

-  - 

-- 

-- 

-  - 

bB-Ob-25 

-  . 

-- 

-  . 

.  . 

.. 

.  . 

1  2-09-27 

<so 

-- 

< .  b 

<10 

<10 

<50 

A  -  1  7  -  0  b 

IbABO 

b2-0b-Ufl 

-- 

-- 

-- 

-- 

A  - 1 7  -  Ob 

lbAhC 

b8-0b-28 

-- 

-- 

-- 

-- 

A-17-0b 

1  9  A  A  A 

73-01-17 

— 

-- 

-- 

-- 

-- 

79-02-28 

-  - 

_  • 

_  . 

.. 

.  . 

A  - 1 7  - Ob 

29A0A 

b  3-Ob-O? 

bOO 

-- 

-- 

-- 

-- 

A  - 1 7 -Ob 

aacoc 

b7 -05-2 1 

-- 

-- 

-- 

-- 

-- 

A  - 1 7 -0  b 

2b  A  A  A 

72-0(4-27 

<50 

-- 

< .  5 

<10 

<10 

<b0 

A  - 1 7 -Ob 

25BRD 

57-09-09 

-- 

-- 

57-05-23 

-  . 

— 

_ 

•  - 

-  . 

59-05-25 

<  5  U 

-- 

-- 

-- 

bl-03-13 

<50 

-- 

-- 

-- 

-- 

-- 

69-05-11 

-- 

A  - l 7 -0 b 

25HDB 

79-09-23 

-- 

A  -  1  7  -  0  b 

2feBAd  1 

79-na-i7 

-  - 

.  - 

— 

— 

.  - 

A  -  1  7  -  0  b 

26BAB2 

75-01-17 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  b 

26BAD 

b 1 -1 2-27 

-- 

<50 

-- 

-- 

-- 

72-0b-2S 

<^0 

-- 

<•5 

<10 

<  1  0 

1^0 

A  -  1  7  -  0  b 

2febBB 

7  9-0(4-  1  0 

-  - 

-- 

-- 

-  - 

-  - 

-  - 

A  -  1  7  -  0  b 

26BDB1 

bl-12-26 

<50 

-• 

-  - 

7  3-06-30 

<5u 

-- 

<.5 

<10 

<  1  0 

1  00 

A  -  1  7  -  0  b 

26C  A  A  1 

7 l-Ob-17 

70 

-- 

800 

79-05-31 

A  -  1  7  -  0  b 

27DAB2 

79-09-17 

— 

-  - 

— 

-  - 

— 

-  - 

A  -  1  7  -  0  b 

27DABb 

7  9-0b-25 

-- 

-- 

-- 

-- 

75-01-17 

-- 

-- 

-- 

A  -  1  7  -  0  b 

27DAC 

79-03-21 

-- 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  b 

27DBA1 

75-01-17 

-- 

-- 

A  -  1  7  -  0  b 

27DBA3 

79-03-19 

-  - 

-  - 

— 

— 

-  - 

-  - 

A  - 1 7 -0  b 

270B02 

7(4-0(4-17 

-- 

-- 

75-01-17 

-- 

A  - 1  7  -  0  b 

27DR03 

71-12-19 

<50 

-- 

<  .  b 

<  1  o 

<10 

<50 

A  - 1 7 -0  b 

29BBD 

79-09-23 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  b 

3  3  AC  A 

57-05-22 

-- 

-- 

-- 

-- 

-- 

-- 
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faPE- 


agency 

CIP  IC 

HARD¬ 

LOCAL 

ANA¬ 

CON¬ 

hard¬ 

NESS, 

CALCIUM 

IDENT¬ 

GFO- 

UATE 

LYZING 

DUCT¬ 

ness 

NONCAk- 

DIS¬ 

I¬ 

LUGIC 

OF 

SAMPLE 

ANCE 

PH 

TtMPER- 

(MG/L 

bgnate 

SOLVED 

FIER 

fa  11  F. 

UNIT 

Sample 

fCOOE 

fwICRU- 

ature 

AS 

(MG/L 

(MG/L 

NUMBER) 

MHOS) 

(UNITS) 

(l)EG  °C ) 

CACU3) 

CAC03) 

AS  CA) 

4-1 7-05 

3  3b  C  8 

GW 

3  1  0  a  U  R  T 

S7-0S-e? 

1  0  P  8 

437 

7.3 

15.0 

PPb 

0 

51 

GW 

310SUPT 

7  P-0b-04 

9704 

345 

7.b 

-- 

POP 

P6 

59 

A-l 7-05 

3  4  A  A  A 

GW 

310SUPI 

b7 -Ob-pp 

10P8 

540 

7.3 

16.5 

pae 

0 

5b 

A  -  1  7  -  0  5 

3S[)AC 

GW 

310SUPI 

74-0S-U8 

-- 

350 

13.0 

-- 

-- 

A  -  1  7 -Ob 

38C0B 

GW 

330RDLL 

74-1P-04 

9801 

-  - 

8 . 0 

-  - 

108 

0 

?5 

A  -  1  7  -  0  fa 

OfeOCA 

GW 

34 1  MR  T  N 

74-Ob-lO 

10P8 

P3S0 

b  .  3 

PI  .5 

1500 

0 

3P0 

A  -  1  7  -  0  fa 

0  8b  A  A 

GW 

330RDLL 

77-04-14 

1  0P8 

340 

7.3 

15.0 

170 

0 

38 

A-17-0fo 

0  8  B  C  [) 

GW 

3 1 0 SUP  I 

fap-0b-08 

9704 

— 

— 

-- 

lfaO 

11 

37 

GW 

310SIJPI 

bfa-04-1? 

9/04 

3P? 

-- 

-- 

154 

?3 

33 

GW 

310SIIPI 

7  P-04-P7 

9  7  04 

P78 

8.P 

-- 

1  7  o 

34 

39 

A  -  1  7  -  0  fa 

1 8A00 1 

GW 

310SUPI 

fa?-01-19 

9704 

.. 

-  - 

POO 

— 

48 

GW 

310SUPT 

o3-OP-o3 

9704 

378 

-- 

188 

-- 

45 

GW 

310SIIPI 

b4-0b-09 

9  7  04 

351 

-- 

-- 

— 

-- 

GW 

310SUPT 

fa7 -0 1  -  1  fa 

1  UP8 

410 

7.4 

PIP 

0 

50 

GW 

3 1 OfaUP I 

88- Ob-PS 

9704 

370 

— - 

-  - 

p  0  4 

-- 

4  fa 

GW 

310SUPI 

7P-04-P7 

9704 

330 

8.3 

_ 

p  0  4 

46 

49 

A-l  7-0fa 

1  90  A  C 

GW 

310SUPT 

b7-0b-P? 

10P8 

4p4 

7.? 

15.0 

PPP 

0 

4  fa 

A  -  1  7  -  0  fa 

1  9B8CP 

GW 

3  1  Ofallp  I 

7P-04-P7 

9704 

?8  0 

8.3 

— 

184 

41 

4p 

A  -  1  7  -  0  fa 

iOBBb 

GW 

310SUPI 

b7 -05-P? 

10P8 

343 

7.1 

15.5 

173 

0 

36 

A  -  1  8  -  0  3 

3  P  A  UNfaUkV 

SP 

330WDLL 

bl-10-10 

1  0?8 

541 

-- 

P5.0 

300 

13 

71 

A  -  1  8  -  0  4 

15DBC 

GW 

310SUPI 

74-03-05 

l  UP8 

998 

7.8 

10.0 

530 

93 

80 

A-18-04 

PSBCb 

GW 

-- 

58-1 o-10 

1  0P8 

8b5 

7  .  b 

18.5 

351 

P5 

76 

A  -  1 8 -0  b 

p  7  A  Bb 

GW 

330K0LL 

bP-10-10 

1  0  P  8 

8P9 

7.5 

-- 

300 

53 

71 

A  -  1 8 -0  b 

P9ADC 

GW 

3  3  0  R 1)  L  L 

74-Oi-ofa 

1  OPS 

8b9 

7.4 

15.0 

450 

87 

100 

A  -  1  8-0  b 

3  1  bCD 

GW 

330ROLL 

74-03-19 

1  OPS 

894 

7.7 

14.0 

340 

14 

7  P 

A  -  1  8  -  0  b 

08ACD 

SP 

74-03-ufe 

1  0P8 

P98 

7.8 

8.5 

1  fa  0 

0 

34 

A  -  1  8  -  0  7 

ISCCbP 

GW 

1  1  1 ALVM 

bS-07 -P3 

1  0  P  8 

— 

7.9 

10.0 

101 

0 

?5 

GW 

i i i alvm 

7P-04-P7 

9  /  04 

-- 

8.P 

110 

1? 

?7 

A  -  1  8  -  0  7 

1  5CCrt3 

GW 

1  1  1  ALVM 

b5-07-p3 

TOPS 

?  1  4 

7.9 

10.0 

101 

0 

?5 

A  -  1  8  -  0  7 

15CCC1 

GW 

1 1 1 ALVM 

fafe-0b-18 

9801 

-  - 

7.8 

-  - 

13b 

10 

54 

A  -  1 8-07 

iscccp 

GW 

3 1  0  C  C  iN  N 

77-10-31 

10Pe 

?  4  0 

8  .  p 

13.0 

130 

0 

P3 

A-18-07 

1 5CCC  3 

GW 

1  1  1 ALVM 

75-01-08 

9  7  04 

?3? 

1  .5 

1 1  4 

4 

3p 

A  -  1  8  -  0  7 

P7CB8 

GW 

31  OSIJPT 

fa5-09-07 

1  0?8 

-- 

7  .P 

16.5 

74 

0 

1  7 

A  -  1  8  -  0  9 

P8D8D 

GW 

1P0VLCC 

7 1 -09-P3 

1  0  ?  8 

800 

7.6 

-- 

380 

31 

5b 

A  -  1  6  -  0  9 

p  9  C  A  A 

GW 

1P0VLCC 

b7-l 1-15 

1  0  ?  8 

343 

-  - 

— 

1  8p 

6 

Pfa 

A  -  1  9  -  0  1 

33BBD 

GW 

3  4  1  M  R  T  N 

77-08-07 

1  0  P  8 

3b0 

7.5 

_ 

1«0 

0 

44 

A  -  1  9  -  0  o 

1  spool 

SP 

31  OCCNN 

48-0b-l 0 

1  oPo 

??0 

-- 

11.0 

134 

0 

3p 

A  -  1 9- 0  o 

lSQOOP 

SP 

3  1  OCCwN 

49-07-31 

10?8 

37? 

14.0 

199 

5 

50 

A  -  1  9  -  0  fa 

P7  t  RCC 

fap 

310SUPI 

48-08-10 

1  oPb 

P79 

-- 

1P.0 

-- 

-- 

-- 

SP 

310SUPI 

49-08-17 

1  0?8 

475 

-- 

1P.0 

P6  7 

6 

fal 

Table  13. 


LOCAL 

IDENT¬ 

I¬ 

FIER 


A-17-05  33BCB 

A-17-05  ia aaa 
A-17-05  35DAC 
A-17-05  36CDB 

A-17-06  OfeDCA 
A  -  1 7  - 0  6  OfiBAA 
A-17-06  OSBCD 


A-17-06  lflADDl 


A-17-06  1 RB  A  C 
A-17-06  19BBC2 
A-17-06  308BB 
A-  1  8-0 3  32A  UNSIJkV 

A-18-04  15DBC 
A - 1 8- 0 4  25BCB 
A- 1 8-0  5  2  7  ABB 
A- 1 8-05  29ADC 
A-18-05  3 1 bCD 

A  - 1 8-0  6  08ACO 
A  - 1 8-0  7  1 5CCB2 

A- 1 8-0  7  1 5CCB  3 
A- 1 8-0  7  1SCCC1 

A-  1 8-0  7  1SCCC2 
A  -  1 8 - 0  7  15CCC3 
A-  1 8-0  7  27CBB 
A - 1 8-0 9  28DBU 
A-18-09  2 9C  A  A 

A- 1 9-0 1  3  3bBO 
A - 1 9- 0  6  1500D1 
A-  1 9-06  150D02 
A - 1 9 - 0 6  2 7 EBCC 
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MAGNE¬ 

son  i  iim+ 

SunillM 

POTAS¬ 

putas- 

CHLO¬ 

RIDE, 

DIS- 

sui ved 

(MG/L 

AS  CL) 

DATE 

OF 

SAMPLE 

SIUM, 

DIS¬ 

SOLVED 

(MG/L 

45  MG) 

SunillM, 

DIS¬ 

SOLVED 

(mg/l 

AS  N  A  ) 

40- 
SURP- 
T  I  UN 
ratio 

SIUM 

dis¬ 

solved 

(M&/L 
AS  NA) 

SIUM, 
DIS¬ 
SOLVED 
(MG/l 
AS  K ) 

BICAR¬ 

BONATE 

(Mb/L 

AS 

HCU  3  ) 

CAR- 
bONA  TF 
(MG/L 

AS  Cu 3 ) 

SULFATE 

DIS¬ 

SOLVED 

(MU/L 

4  S  S04) 

57-05-22 

72-05-04 

24 

13 

4.0 

.2 

.1 

.3 

8.0 

— 

263 

0 

4.9 

4.0 

57-05-22 

74-05-08 

3b 

11 

1  1 

— 

2  b  1 

362 

0 

0 

6.0 

45 

5.0 

6.0 

74-12-04 

1  1 

20 

.8 

— 

-- 

151 

0 

4.0 

12 

74-05-10 

77-04-14 

62-05-08 

66-04-12 

72-04-27 

170 

18 

16 

1  7 

17 

20 

4.4 

5.0 

7.0 

4 . 0 

.2 

.1 

.2 

.2 

.1 

— 

2.5 

.9 

1840 

210 

2u  1 
195 

0 

0 

14 

3.8 
<1  .0 
6.0 

32 

2.8 

4.0 

3.0 

202 

0 

<6.0 

4.0 

62-01-19 

20 

6.0 

.2 

<1.0 

b  3-02-0  3 

18 

6.0 

.2 

4.0 

64-05-09 

-- 

""  ” 

<1.0 

3.0 

67- 01-16 

68- 05-25 

21 

21 

5.0 

.2 

8.5 

— 

2b2 

0 

8.0 

<5.0 

5.0 

4 . 0 

72-04-27 

57-05-22 

72-04-27 

20 

26 

19 

5.0 

5.0 

.2 

.2 

7.1 

_  _ 

254 

276 

0 

0 

<6.0 

3.7 

6.0 

5.0 

57-05-22 

51-10-10 

19 

30 

•  C 

.3 

10 

.5 

-- 

212 

226 

351 

0 

0 

<6.0 

4.1 

5.8 

5.0 

3.5 

4.0 

74-03-05 

58-10-10 

58-10-10 

74-03-06 

80 

36 

30 

48 

13 

12 

.2 

.1 

1.4 

4.8 

58 

5.2 

1.9 

2.1 

532 

398 

302 

0 

0 

0 

63 

2.5 

16 

38 

18 

114 

74-03-19 

40 

15 

.  2 
.4 

-- 

4  59 
403 

0 

0 

79 

13 

30 

28 

74-03-06 

65- 07-23 
72-04-27 
b5-0  7 -2  3 

66- 05-18 

1  7 

9.4 

1  1 

9.4 

.0 

4.9 

4.0 

.2 

.2 

6.2 

6.2 

46 

1  .  1 

1  89 

128 

120 

1  28 

1  54 

0 

0 

0 

0 

0 

1  .3 

4.0 

<6.0 

4.0 

95 

2.2 

4.0 

5.0 

4.0 

8.0 

77-10-31 

75-01-08 

b5-09-07 

7 1-09-23 
67-1 1-15 

17 

6.0 

7.7 

53 

24 

6.0 

5.0 

43 

.2 

.2 

1  .0 

12 

10 

1.2 

2.7 

lbO 

1  34 

100 

399 

190 

0 

0 

0 

0 

3.1 

<6.0 

6.0 

42 

10 

1 .6 

3.0 

8.0 

68 

13 

77-06-07 
46-08-10 
49-07-51 
46-08-1  0 
49-08-17 

17 

13 

16 

26 

6.0 

.2 

9.2 

2.1 

2.1 

1.5 

230 

1  o  3 

257 

1  67 

318 

0 

5.4 

2.9 

4.9 

2.7 

3.4 

3.0 

3.0 

3.0 

5.0 
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bQLIOS, 

sunns. 

N IT  P U - 

NITRO¬ 

PHUS- 

phos¬ 

FLUU- 

SILICA, 

RESIDUE 

SUM  ot 

SOLIDS, 

GtN , 

GEN, 

PhORUb  , 

phate. 

LOCAL 

P  1  Dt  , 

U  Ts- 

AT  160 

COMSTI- 

DIS¬ 

NlTkAlE 

N  0  d  ♦  N  0  3 

URTHUr 

ortho, 

t  Lj  t:  w  r  - 

DATE 

U  I  o- 

8  0  L  V  t  D 

DEG.  C 

TUFwTS » 

SOLVED 

ms- 

DIS- 

DIS¬ 

DIS¬ 

i  - 

fit 

SuLVFl.) 

(MG/L 

DIS¬ 

DIS¬ 

(TONS 

SOLVtO 

SuLVED 

SOLVED 

SOLVED 

i-  it* 

SAMHLt 

(i-iG/L 

A  8 

SOLVED 

SOLVED 

PEk 

(^G/L 

CMG/L 

(Mii/L 

(MG/L 

Ab  V  ) 

blu2j 

CMG/L) 

(MG/L) 

AC -FT) 

AS  N) 

AS  N ) 

AS  P) 

AS  PQ6) 

A  -  1  7  -  0 1> 

i  36Cb 

b7 -Ob-82 

.2 

17 

-- 

248 

.34 

.07 

-- 

-- 

7  2  -  0  b  -  V  4 

.1 

-- 

-- 

-- 

-  - 

-- 

-- 

-- 

A-  1  7-05 

5  0  A  A  A 

b  7 -0  b-22 

.2 

2? 

31b 

•  6  3 

-- 

-- 

-- 

A-17-Ob 

ill)  At, 

7  4-05-08 

-- 

-- 

-- 

-- 

A  *  1  7  -  0  b 

3bC0b 

79-12-00 

«  .2 

-  - 

-  - 

22b 

-  - 

— 

-  - 

-  - 

A-  1  7-06 

U  6DC  A 

79-0b-l0 

.4 

13 

1460 

1480 

1 .96 

-- 

.06 

.01 

.03 

A-17-Ob 

U8»A  A 

77-09-19 

.  1 

18 

1  88 

•  ?6 

-- 

.  06 

.0? 

.06 

A-l 7 -Ob 

08bCD 

b2-0b-08 

.1 

-- 

-- 

170 

.d3 

-- 

-- 

-- 

b6-00- 1 2 

.1 

-- 

-- 

19b 

.65 

-- 

-- 

-- 

72-09-27 

.  1 

-- 

17  5 

-  - 

.d3 

-- 

-- 

-- 

A-l 7-0b 

1  H  A  0  U  1 

b2  — 0 1  —  1  9 

.1 

-- 

213 

-  . 

63-02-03 

.2 

-- 

-- 

210 

-- 

-- 

b9-0b-09 

-- 

— 

-- 

227 

-- 

-- 

-- 

-- 

-- 

b  7-0 1  -  1  b 

.  2 

20 

-- 

292 

-- 

-- 

-- 

b8-0b-2b 

<•1 

-- 

-- 

23b 

-  - 

-  - 

-- 

-- 

72-09-27 

.1 

•  - 

.. 

210 

-  . 

.45 

— 

-  - 

A  -  1  7  -  0  b 

1  9b  A  L 

b  7 -0b-22 

.2 

20 

-- 

294 

•  3  3 

.07 

-- 

A-l 7 -Ob 

1  96HC2 

72-09-27 

.1 

-- 

-- 

1  75 

.d3 

-- 

A  -  1  7  -  0  b 

iOyHb 

b7 -0b-22 

.2 

17 

-- 

203 

.  ?  6 

-- 

-- 

-- 

-- 

A-1B-U  5 

32A  I>aJSHkV 

b 1  -  1 0-10 

.2 

16 

-  - 

303 

.61 

-  - 

-  - 

A  -  1  ft  -  0  4 

1  SUHL 

79-Oi-Ob 

.  b 

1  1 

585 

.7b 

7.1 

7  .  1 

.0? 

.Ob 

A-l 6-U4 

tt  So  c  o 

b8- 1 0  -  1  0 

1  .  b 

1? 

-- 

755 

.66 

-- 

-- 

-- 

A- 1 6-0b 

27AH8 

ba- io-io 

.2 

12 

-- 

451 

-- 

.  1  1 

-- 

-- 

-- 

A-l 8 -Ob 

29  A  DC 

7  9  -  0  5  -  u  b 

•  b 

13 

bid 

503 

.70 

.43 

-- 

.03 

A  -  1  8  -  0  b 

ilhCii 

70-05-19 

.2 

12 

57? 

386 

.51 

1 .2 

1  .d 

.00 

.00 

A  -  1  8  -  0  b 

O  8  A  C  l> 

79-0i-ob 

.b 

lb 

160 

1  70 

.?? 

.dd 

.dd 

_  - 

.09 

A  -  1  8  -  0  7 

1 SLCb? 

hb-07-2 5 

.2 

— 

-- 

-- 

-- 

-- 

-- 

— 

72-09-27 

-- 

-- 

-- 

134 

-- 

-- 

-- 

— 

A-l 8-0  7 

1 SCCb  1 

b  b -  0  7 -2 5 

<  .2 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  8  -  0  7 

lbcCCl 

bb-0b-18 

.1 

31 

768 

-- 

-- 

-- 

A  - 1 8 -U  7 

1SCCL8 

77  —  10  —  -41 

.  1 

18 

— 

151 

.dl 

— 

.47 

.Od 

.06 

A-18-07 

1  sect  3 

75-01-08 

.  1 

-- 

146 

-- 

A- 18-0  7 

2  7  c  H  U 

b5- 09-0  7 

<  .  2 

-- 

— 

-- 

-- 

-- 

A  -  1  6  - 11  9 

2  8  U  R  l> 

/  1 -Ob-2  5 

.b 

2  1 

-- 

490 

.66 

-- 

.71 

.  1  o 

.31 

A-18-04 

2  9C  A  « 

b  7  -  1  1  -  1  S 

.  1 

33 

-- 

— - 

-- 

-  - 

A  -  1  0  -  0  1 

3*bPl) 

/  7  -Ob-0  7 

.  1 

lb 

.. 

207 

— 

-  . 

.db 

•  0  3 

.09 

A-l  A-llo 

1  SuDiJ  1 

9  b  -  0  8  -  1  0 

.4 

-- 

-- 

1  3b 

.  1  6 

.16 

-- 

-- 

A-l 9-0b 

l  *s  1 1  r>  1 1  <2 

99-0  7-il 

.0 

16 

-- 

211 

.  ?9 

-- 

-- 

-- 

A  -  1 9  -  0  b 

2  7 1 «  c  C 

96—06—  1  0 

.  9 

— 

-- 

— 

-- 

-- 

-- 

-- 

99-08-17 

.2 

16 

-- 

-- 

-- 

-- 

-- 

-- 

-- 
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m 

ChRiJ- 

C  A  Dm  T  UM 

MXUHr 

CuPREk, 

I  RHu  t 

LLAC), 

local 

aksemic 

RUWuN , 

total 

TOTAL 

total 

TOTAL 

I  RUN  9 

total 

ident¬ 

DATE 

ARSENIC 

DIS- 

U  I S  - 

kecov- 

PtCUV- 

KFlOv- 

RECUV- 

DIS- 

RtCuV- 

i¬ 

OF 

T  u  T  a  L 

SOLVhO 

SUL vEU 

t R aPLF 

£  •«  AbLL 

tRAPLE 

F  R  A  ljL  t 

SULVh.0 

F.RApLt 

fier 

Sample 

(  UG/L 

(UG/L 

(UG/L 

(UG/L 

f  UG/L 

(UG/L 

(UG/L 

(Ub/L 

(UG/L 

AS  AS) 

AS  AS) 

AS  rt) 

AS  Cu) 

AS  C») 

AS  CU) 

AS  F  F  ) 

AS  Ft) 

AS  PB) 

A-17-05 

3  36CB 

67-06-0? 

-  - 

— 

-- 

-- 

-- 

GQ 

10 

.  . 

70-05-09 

-- 

-- 

-  - 

A-17-05 

39AAA 

67-06-?? 

-- 

-- 

dSO 

0 

A-17-05 

35DAC 

7 4-06-08 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

a-17-05 

36CD6 

79-10-09 

— 

— 

-- 

<go 

A • 1 7 -0  fa 

OfaDCA 

79-05-10 

— 

1  0  0 

— 

-  _ 

.  . 

— 

1  rtO 

— 

A-17-Ofo 

0  86  A  A 

77-0(4-19 

-- 

s 

-- 

-- 

1  <*0 

-- 

A* 1 7 -Ofa 

086CD 

fa?-06-0fl 

-- 

-- 

-- 

-- 

-• 

fafa-09-1? 

-- 

-- 

<  1  0 

<^o 

1  d^U 

70-09-07 

<  1  0 

— 

-  - 

<10 

<10 

<^o 

<^0 

<so 

A-17-0fa 

1  8  ADD  1 

fa?-01 -19 

-  - 

— 

.  - 

_ 

<Su 

.  - 

fa  3 -00-03 

-- 

<1  0 

1  0  0 

<su 

-- 

B9-06-09 

-- 

-- 

-- 

<10 

<so 

-- 

-- 

fa7-0l-lfe 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

fa8-O5-05 

-- 

10 

-- 

<so 

-- 

70-09-07 

<  1  0 

— 

— 

<10 

<10 

<so 

<G0 

.  . 

<so 

A-17-0fa 

1  96  AC 

67-05-0? 

-- 

-- 

-- 

-- 

-- 

-- 

A-17-0b 

190BC? 

70-09-07 

<  1  0 

-- 

-- 

<  1  0 

<  1  0 

<b0 

<so 

-- 

<S0 

A  •  1  7  -  0  fa 

3O0BH 

57-05-0? 

-- 

:>7  u 

dO 

A-18-03 

3?A  UNSURV 

51-10-10 

— 

— 

-  - 

— 

A-18-09 

1  5uBC 

79-03-05 

.  - 

.  - 

so 

— 

— 

-  - 

-  . 

10 

— 

A  -  1 8 -0  a 

05BC6 

58-1 0-10 

•  - 

-- 

-- 

-- 

-- 

-- 

-- 

a-ib-05 

07ABB 

58-10-10 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A-18-05 

09ADC 

79-03-06 

-- 

-- 

30 

-- 

-- 

-- 

-- 

-- 

A-18-05 

3  1  BCD 

79-03-19 

— 

SO 

-- 

-- 

-- 

aO 

-- 

A-18-0fa 

08ACD 

79-03-Ofo 

-  . 

— 

10 

-- 

eo 

-- 

A-18-07 

lSCCb? 

65-07-03 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

7  0-09-07 

<  1  u 

-- 

<Su 

A-18-07 

1SCCb3 

bS-07-03 

-- 

-- 

-- 

A-18-07 

1SCCC1 

fafa-05-  1  8 

-- 

— 

— 

— 

•• 

-  - 

-  - 

-  - 

-  - 

A-18-07 

1 5CCC0 

77-10-31 

-- 

-- 

-- 

dO 

-- 

A-18-07 

1SCCC3 

75-01-08 

-- 

-- 

-- 

-- 

-- 

-- 

A-18-07 

0  7C  Bb 

b5-09-07 

-- 

A-18-09 

08DBU 

71-09-03 

-- 

-- 

10 

A  - 1  8-09 

0  9C  A  A 

67-11-15 

-  - 

— 

“  - 

•  - 

”  “ 

“  - 

—  - 

“  - 

A  -  1  9  -  0  1 

336BD 

77-0o-07 

3  u 

-- 

-- 

-- 

-- 

10 

-- 

A  -  1  Q  -  0  fa 

150DD1 

9  6  -  0  b  -  1  0 

-- 

-- 

-- 

-- 

-- 

-  - 

A  - 1 9- 0  fa 

15DDU? 

99-07-31 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

A  -  1  9  -  0  fa 

07tBCC 

96-08-1  0 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

99-08-1 7 

-- 

-- 

-  - 

-- 

-- 

-- 

-- 

-- 

-- 
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M  A  N<  b  A  - 
NESt , 

MANGA  - 

MFRCURY 

STLVtR, 

ZTNC, 

LOCAL 

TUTAI. 

K  F  F  t 

TuT  AL 

SELF- 

TuTaL 

TOTAL 

JuFkT- 

t)  A  |  F 

RtCuV- 

DIS¬ 

RtCOV- 

NT  UM, 

RtCUV- 

kECOV- 

I- 

OF 

Fk Asl t 

SOLVE 

F.kAbLt 

total 

FKAbLt 

tRARLF. 

F  TtR 

SftMpLt 

U;G/L 

(  *H;/l 

(UG/L 

IUG/L 

(UG/L 

(Ub/L 

AS  WN) 

AS  MN) 

AS  HG) 

AS  St) 

As  AG) 

AS  7J\) 

A-17-Ob 

37HCB 

57-Ob-d? 

-- 

-  - 

-- 

7  5-0 3- 04 

-- 

-- 

-- 

-- 

A  -  1  7 -Ob 

3  4  A  A  A 

b7 -0b-d2 

-- 

A  -  1  7  -  0  b 

35|)AC 

74-Ob-O* 

-- 

-- 

-- 

A  -  1  7  -  0  b 

30tr)o 

/«-) d-04 

-  - 

— 

-  - 

-  - 

-  - 

A  -  1  7  —  0  b 

0  6  0  C  A 

74-Ob-10 

— 

-  - 

-  - 

-- 

A  -  1  7  -  0  b 

1)80  A  A 

77-04-14 

-- 

20 

-- 

-- 

A  -  1  7  -  0  b 

O0PCD 

65-05-00 

-- 

-- 

-- 

-- 

60-04-15 

-- 

7  ?  -  0  4  -  d  7 

<  b  0 

< .  5 

<  1  o 

<1  0 

<b0 

A  —  1  7  —  0  b 

1  0AOIJ  1 

65-01-19 

<so 

-  - 

-- 

-- 

63-0d-l)3 

<so 

-- 

-- 

-- 

-- 

-- 

b4-0b-09 

-  - 

-- 

67-01-16 

-- 

-- 

6«-0b-dS 

-- 

-  - 

— 

-  - 

-  - 

75-04-57 

<su 

-  - 

< .  b 

<  1  0 

<10 

<b0 

A  -  1 7 -0  6 

1  4t)AC 

b7-0b-d5 

-- 

-- 

-- 

-- 

-- 

A  -  1  7  -  0  b 

19BBC5 

7  5-04-d7 

<50 

-- 

<  .  b 

<10 

<10 

100 

A  -  1  7  -  0  b 

30ttBri 

b7-0b-d? 

-- 

-- 

-- 

A-10-03 

35A  uNbtlwV 

b 1  - 1 0-10 

-  - 

-  - 

— 

-  - 

-  - 

A  -  1 0-04 

151)  PC 

74-03-05 

-  - 

.  - 

-- 

A  -  1  e  -  0  4 

dBfclCB 

50-1 0-10 

-- 

-- 

-- 

-- 

A  -  1  0  -  0  b 

d  7  A  B  b 

50-1 O-l 0 

-- 

-- 

-- 

-- 

A  -  1  0  -  0  b 

5  9  A  D  C 

74-03-00 

-- 

A  -  1  0  -  0  b 

31  BCl) 

74-03-19 

-  - 

-  - 

— 

-  - 

A  -  1  0  -  0  b 

00  A  C  L) 

74-03-06 

— 

.  - 

— 

— 

— 

.  - 

A  - 1 0-0  7 

15LC05 

65-0  7 -d  3 

-- 

-- 

-- 

-- 

-- 

75- 04-d7 

<50 

-  - 

-- 

-  - 

-- 

A  -  1  0  -  0  7 

ISCCtt? 

bS-07-d? 

-- 

-- 

-- 

-- 

-- 

A  -  1  0  -  0  7 

iscra 

60- 0b-l 0 

-  - 

-- 

-- 

A  -  1  8  -  0  7 

15CCC5 

77-10-31 

.  - 

8 

-- 

•  - 

A  -  1  8  -  0  7 

1 5CCL  3 

75-01-08 

-- 

-- 

-- 

-- 

A  -  1  0  -  0  7 

d  7  ChU 

65-09-U7 

-- 

-- 

-- 

A  - 1 0-09 

d  0  L>  B  L) 

7 1 -04-67 

1  o 

-- 

-- 

A  -  1  0  -  0  4 

<?9LAA 

b7-l 1-15 

-  - 

A  -  1  9  -  0  1 

33pPD 

7  7-0o-07 

-  - 

0 

— 

_ 

— 

•  - 

A  -  1  0  -  0  b 

1  5|)Dl)  1 

46-06-10 

-- 

-- 

-- 

-- 

A  -  1  9  -  0  b 

1501)1)5 

49-07-31 

-- 

-- 

-- 

-- 

-- 

A  -  1  0  -  0  b 

d  7 1  BCC 

46-0b- 1 0 

-- 

-- 

-- 

-- 

-- 

-- 

4  9  -  0  6  -  1  7 

-- 

-- 

-- 

-- 

-- 

-- 

Table  13. --Chemical 

analysis  of  water  from  selected 

wells  and 

springs  in 

the  upper 

Verde  River 

area — Continued 

i 

SPE¬ 

AGENCY 

CIF  I L 

h  A  n  - 

local 

ANA¬ 

CON¬ 

HAPU- 

uFbS, 

CALCIUM 

ident¬ 

GEO- 

date 

LYZING 

DUCT¬ 

Nr.Sb 

IMUNCAW- 

nis- 

i¬ 

LUGIC 

OF 

SAMPLE 

ANCE 

Pn 

T  tNrF  k- 

(MG/I 

R  U  M  A  T  t 

sulvfd 

fier 

SITE 

UN1 1 

SAMRLE 

(CODE 

(MTCRU- 

A  T  u  R  t 

AS 

(MG/L 

(MG/L 

NUMBER) 

|v  HUS) 

(Unit s) 

( uE  G  °L  ) 

CACu* ) 

C^CHi) 

AS  CA) 

A-19-0b 

27wO  UNSURV 

SP 

.. 

74-03-08 

1028 

471 

7.7 

11.5 

280 

ft 

81 

A-20-07 

28BCC 

GW 

31  OCCNN 

70-04-18 

1028 

440 

7.7 

-- 

8  0  0 

\ 

43 

a-20-07 

3  OriBb 

GW 

3 1 OCCNN 

78-04-12 

1  028 

44  0 

7  .  e 

1  1  .5 

e  0  0 

0 

43 

A-ao-oe 

1  0bCC 

GW 

3  1  OCCNN 

70-04-lb 

1026 

8  3° 

7.8 

-- 

34  0 

0 

51 

GW 

31 OCCNN 

7  0  -  0  b  -  0  2 

1028 

5/8 

8.0 

-  - 

3*0 

3^ 

4h 

A-20-08 

18CAC 

GW 

3  1  OCCnN 

78-04-14 

1  028 

4  b  0 

7.7 

11.0 

190 

0 

30 

A-20-06 

1  9aRA 

GW 

3  1  0  C  C  N  N 

77-11-17 

1026 

27  0 

7.6 

10.5 

1  8  i; 

ft 

31 

A-21-02 

30CAC 

SP 

120VLCC 

7  b-09-30 

1  0  26 

1  70 

b  .  D 

11  .0 

71 

n 

1  b 

A-21-02 

30DAb 

SP 

120VLCC 

76-09-30 

1028 

1  40 

b  .b 

15.0 

54 

0 

1  3 

6-10-01 

ObABB 

GW 

341  MR  1 N 

77-05-05 

1028 

850 

7.5 

18.0 

2P  0 

1  10 

89 
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1 

Table  13.- 

-Chemical  analysis  of  water  from 

selected 

wells  and 

springs  in 

the  upper 

Verde  River 

area — Continued 

SODIUM* 

MAGNE¬ 

SODIUM 

POT  Ab- 

PUTaS- 

chlo¬ 

LOCAL 

SIUM, 

sodium. 

AU- 

SIUM 

SIUM, 

R  ICaR- 

SULKATE 

ride, 

IDENT¬ 

da  rE 

DIS¬ 

DIS¬ 

SORP- 

DIS- 

U  I  S- 

bonat  E 

CAR¬ 

DIS¬ 

DIS¬ 

I¬ 

CIE 

SOLVED 

SOLVED 

1  ION 

SOLVtD 

SULVED 

(MG/L 

BONATE 

SOLVED 

SOLVED 

FIER 

SAMPLE 

(MG/L 

imu/l 

RATIO 

CMU/L 

(MG/L 

AS 

(MG/L 

(M(J/l 

(MG/L 

AS  MG) 

AS  NA) 

AS  NA) 

AS  K) 

HCU3) 

AS  Cu3 ) 

AS  S04) 

AS  CL) 

A-19-0b 

27wD  uNSUKV 

74-03-06 

2b 

2.° 

.1 

-  . 

1.0 

309 

0 

1.5 

3.0 

A-20-07 

aaecc 

78-04-18 

22 

3.6 

.  1 

.5 

240 

0 

1  .8 

5.3 

A-20-07 

30bBa 

78-04-12 

22 

4.2 

.1 

-- 

.7 

2S0 

0 

3.0 

2.1 

A-ao-oa 

laacc 

70-04-16 

52 

-- 

— 

18 

-- 

450 

0 

1.0 

5.5 

70-0b-02 

52 

5.3 

.  1 

-  - 

4.0 

398 

0 

1.0 

4.0 

A-ao-oa 

1  8CAC 

78-04-14 

23 

4.0 

.1 

-- 

.5 

240 

0 

3.0 

4.7 

A-20-08 

1  9  A  B  A 

77-11-17 

19 

2.3 

.1 

-- 

•  4 

laO 

0 

3.6 

1.1 

A-ai-oa 

30C  AC 

76-09-30 

7 .5 

7.9 

•  4 

-- 

2.9 

92 

0 

12 

3.9 

A-21-02 

iODAt) 

76-09-30 

b  .  5 

5.8 

.3 

-- 

4.1 

7  3 

0 

8.9 

3.8 

a-ia-oi 

0  6  A  B  o 

7  7-05-05 

27 

ia 

.4 

-- 

1.1 

210 

0 

35 

43 

Table  13.- 

-Chemical  analysis  of 

water  from 

selected 

wells  and 

springs  in 

the  upper 

Verde  River 

area — Continued 
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SOLIDS, 

SOLIDS, 

N I  TRU- 

N I TkO- 

PHUS- 

phos¬ 

FLUU- 

SILICA , 

RESIDUE 

SUM  OE 

SOLIDS, 

r-tN'r 

gfm. 

PHORUS , 

phate  , 

LOCAL 

R  IDE  r 

DIS¬ 

AT  1  60 

COMSTI- 

DIS¬ 

NITRATE 

N06  +  NO  3 

ORIHU, 

ORTHO, 

IDENT¬ 

DAI  E 

0IS- 

SOLVED 

DEG.  C 

T  U  F  iv  T  S  , 

SOLVED 

DIS¬ 

0  Ia- 

dis¬ 

D  T  S  - 

I¬ 

OF 

SULVED 

CMG/L 

01  j- 

DIS¬ 

CIONS 

SOLVED 

SOLVFu 

solved 

SOLVFO 

FIER 

SAMPLE 

CMG/L 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

CMG/L 

CMG/L 

CMG/L 

AS  F  ) 

6102) 

(MG/L) 

cmd/l) 

AC -FT) 

AS  N) 

AS  i'll  1 

as  p) 

AS  PU9) 

A* 1 9-06 

27  wO  UNbURV 

79-03-06 

.5 

10 

296 

259 

.39 

•  IS 

.16 

— 

.09 

A-20-07 

28BCC 

78-09-18 

.1 

19 

-- 

211 

.29 

-- 

.52 

.  0  0 

.00 

A-20-07 

30BBd 

78-09-12 

.1 

12 

— 

217 

.30 

-- 

1.9 

.01 

.03 

A -20 - 0  6 

18BCC 

70-09-16 

.1 

10 

-- 

360 

-- 

-- 

— 

— 

— 

70-06-02 

.1 

1  1 

— 

316 

— 

-- 

-- 

-  - 

-  - 

A-20-0B 

18CAC 

78-09-19 

.1 

9.9 

2  U  9 

.28 

.. 

-  . 

.00 

.00 

A-20-08 

1  9  A  B  A 

77-11-17 

.1 

8.2 

1  56 

.21 

-- 

.39 

.01 

.03 

A-ai-02 

30CAC 

76-09-30 

.1 

97 

1  9  7 

193 

.20 

-- 

.  Oo 

.05 

.15 

A-21-02 

300AB 

76-09-30 

.  i 

33 

122 

1  l  1 

.17 

-- 

.01 

.00 

.00 

8-18-01 

06ABB 

77-05-05 

.  1 

17 

-- 

3b3 

— 

-- 

12 

.09 

.12 
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Table  13. — Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — Continued 


CH«U- 


CADMIUM 

MIUM, 

COPPER, 

IRON, 

LEAD, 

LOCAL 

ARSENIC 

BURUN, 

total 

TJTAL 

TOT  Al 

TUTAL 

IRON, 

total 

ident¬ 

UA  I  E 

arsenic 

dis¬ 

DIS- 

RECOV¬ 

RECUV- 

recov¬ 

RECOV¬ 

DIS¬ 

RECOV¬ 

i¬ 

OF 

total 

solved 

SuLvFD 

ERABLE 

ERAbLE 

erable 

ER  AbLE 

SOLVED 

ERABLE 

fier 

sample 

fUG/L 

U-'G/L 

f  UG/L 

CUG/L 

fUG/L 

CUG/L 

(UG/L 

(UG/L 

CUG/L 

AS  AS  ) 

AS  AS) 

AS  tt) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FF) 

AS  FE) 

AS  PB) 

A-  1  9-06 

27w0  IJNSUKV 

79-0  3-o6 

— 

-  - 

10 

-• 

-  - 

— 

10 

-  . 

A-20-07 

28bCC 

73-09-18 

-- 

6 

9 

-- 

-- 

20 

-- 

A -20-0  7 

30BRB 

78-09-12 

-- 

b 

-- 

-- 

-- 

-- 

10 

-- 

A-20-06 

1  «BCC 

70-09-16 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

70-06-02 

— - 

-- 

-- 

-- 

-  - 

-- 

-  - 

A-20-03 

18CAC 

78-09-19 

-  . 

a 

2 

-  - 

10 

-  . 

A -2  0  - 0  6 

1  9  A  B  A 

77-11-17 

5 

10 

10 

-- 

A-dl-02 

30C  AC 

76-09-30 

-- 

-- 

20 

-- 

-- 

-- 

-- 

10 

-- 

A-21-02 

3  00  A  B 

76-09-30 

-- 

-- 

50 

-- 

-- 

-- 

leO 

-- 

B-1B-01 

06ARB 

77-05-05 

-- 

-- 

30 

-- 

-- 

-- 

-- 

20 

-- 

■Continued 
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Table  13. --Chemical  analysis  of  water  from  selected  wells  and  springs  in  the  upper  Verde  River  area — 


MAMbA- 
NfcSE  , 

MANGA¬ 

MERCURY 

STLVtR, 

/INC, 

local 

TUTAL 

NESE  , 

TUTAL 

self  - 

TuTAL 

TOTAL 

IOEInIT- 

DATE 

RECCJV- 

DIS¬ 

RtCUV- 

IMlUM, 

RfcCUV- 

RFCOV- 

I- 

OF 

Ek AdL  t 

SOLVED 

E  k  AdL  t 

total 

FkAbLfc 

erarle 

F  I  E  9 

SAMPLE 

(UG/L 

(Ub/L 

(UG/L 

(UG/L 

(UG/L 

(Ub/L 

AS  MN) 

AS  Mfj) 

AS  HG) 

AS  St) 

AS  AG) 

AS  7 1\ ) 

A-19-0b 

27  WO  UN3URV 

79-04-08 

— 

.  . 

— 

_  . 

— 

-  - 

A-20-07 

28BCC 

78-09-18 

-- 

0 

-- 

-- 

A-20-07 

40BB8 

78-09-12 

-- 

0 

-- 

-- 

-- 

-- 

a-20-08 

188CC 

70-09-18 

-- 

-- 

-- 

-- 

70-06-02 

-  - 

-- 

-- 

A-20-08 

1  PC  AC 

78-09-19 

0 

.. 

.  - 

_  . 

-  - 

A-20-08 

1  9  A  R  A 

77-11-17 

-- 

a 

-- 

-- 

-- 

-- 

A-21 -02 

40CAC 

76-09-40 

-  - 

-- 

-- 

-- 

A-21-02 

40OAH 

78-09-40 

-  - 

-- 

-- 

-- 

e-ifi-oi 

06ABB 

77-06-05 

-- 

0 

-- 

-- 

-- 

-- 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area 


Streamflow,  instantaneous:  E,  estimated. 


year;  K,  non-ideal  colony  count  since  October  1978;  <1 


fecal:  B,  non-ideal 

colony  count 

prior  to  1978  water 

value  is  known  to  be 

less  than  the 

value  shown 

SPE¬ 

COL  I  - 

CIFIC 

FORM, 

HARD¬ 

STREAM- 

CON¬ 

FECAL, 

hard¬ 

NESS, 

FLOW, 

DUCT¬ 

TUR¬ 

OXYGEN, 

0.7 

ness 

noncar¬ 

instan¬ 

ANCE  PH 

TEMPER¬ 

BID¬ 

DIS¬ 

UM-MF 

(MG/L 

bonate 

TIME 

taneous 

(MICRO¬ 

ATURE 

ITY 

SOLVED 

(COLS./ 

AS 

(MG/L 

DATE 

CCF8) 

MHOS)  (UNITS) 

(DEG  C) 

(JTU) 

(MG/L) 

100  ML) 

CAC03) 

CAC03) 

34520311 

2240500  - 

VERDE  RIVER  AT 

STEWART  RANCH 

(LAT 

3a  52 

03 

long 

112  24  05) 

APR  , 

1  977 

26..  , 

.  1200 

20 

575 

8.3 

23.0 

"  ” 

•• 

“  - 

210 

0 

09503700 

-  VERDE  RIVER 

NEAR 

PAULDEN, 

ARIZ. 

CLAT 

34 

53  a2 

LONG  11?  20 

26) 

APR  , 

1977 

26..  , 

.  1310 

29 

600 

6.3 

21.5 

-- 

-- 

200 

0 

JUN 

22. . . 

1130 

21 

630 

6.2 

22.5 

8 

10 

.9 

2?0 

220 

0 

MAR  , 

1978 

01... 

.  1745 

7520 

140 

7.9 

9.0 

-- 

-- 

-- 

68 

0 

345352112120400  - 

VERDE  R I 

VER  NR  PERK 

INSVILLE 

(LAT  34 

53  52  LONG 

112  12 

04) 

APR  , 

1  977 

26.  .  . 

1530 

16 

575 

6.6 

22.0 

— — 

— * 

— — 

190 

0 

magne¬ 

SODIUM 

POTAS¬ 

CHLO¬ 

fluo¬ 

CALCIUM 

sium. 

SODIUM, 

AD¬ 

SIUM, 

BICAR¬ 

SULFATE 

RIDE, 

ride. 

DIS¬ 

DIS¬ 

DIS¬ 

SORP¬ 

DIS¬ 

BONATE 

car¬ 

DIS¬ 

DIS¬ 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

TION 

SOLVED 

(MG/L 

bonate 

SOLVED 

SOLVED 

SOLVED 

(MG/L 

(MG/L 

(MG/L 

RATIO 

(MG/L 

AS 

img/l 

(MG/L 

(MG/L 

(MG/L 

DATE 

AS  CA) 

AS  MG) 

AS  NA) 

AS  K) 

HC03) 

AS  C03) 

AS  S04) 

AS  CL) 

AS  F) 

345203112240500 

-  VERDE  RIVER 

AT  STEWART  RANCH 

(LAT  34  52  03  LONG 

112  24  05) 

APR  , 

1977 

26.. 

.  46  22 

51 

1.5  3.3 

330  0 

18  22 

.7 

09503700 

-  VERDE  RIVER 

NEAR  PAULDEN, 

ARIZ.  (LAT 

34 

53  42 

LONG 

112 

20  26) 

APR  , 

1977 

26.  . 
JUN 

• 

42 

23 

54 

1.7  3.2 

320 

0 

19 

22 

.6 

22.. 
MAR  , 

1976 

49 

24 

56 

1.6  3.3 

330 

0 

20 

23 

.6 

01.. 

• 

27 

5.1 

5.6 

.3  3.4 

110 

0 

6.1 

3.0 

.3 

345352112 

120400  - 

VERDE  RIVER  NR 

PERKINSVILLE 

(LAT  34  53 

52 

LONG 

112  12 

04) 

APR  , 
26.  .  . 

1977 

35 

2b 

54 

1.7 

3.5 

300 

0 

19 

23 

.6 

SILICA, 

DIS¬ 

SOLIDS, 
RESIDUE 
AT  180 

SOLIDS, 
SUM  OF 
CONSTI¬ 

SOLIDS, 

DIS¬ 

NITRO¬ 

GEN, 

NITRO¬ 

GEN, 

N02+N03 

NITRO¬ 
GEN,  AM¬ 
MONIA  + 

nitro¬ 

PHOS¬ 

PHOS¬ 

PHORUS, 

ORTHO, 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

N02+N03 

DIS¬ 

ORGANIC 

gen, 

PHORUS, 

DIS¬ 

(MG/L 

DIS¬ 

DIS¬ 

(TONS 

total 

SOLVED 

TOTAL 

total 

TO!  AL 

SOLVED 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE 

S  T  02 ) 

(MG/L) 

(MG/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N) 

AS  N) 

AS  P) 

AS  P) 

345203112240500  - 

VERDE  RIVER  AT  STEWART  RANCH  (LAT 

34  52  03  LONG 

112  24  05) 

APR  , 

1977 

26. . 

.  37  339 

367  .46 

9b 

—  —  —  — 

.01 

09503700 

-  VERDE  RIVER  NEAR  PAULDEN,  ARIZ. 

(LAT  34  53  42 

LONG  112  20  26) 

APR  ,  1977 
26... 

JUN 

32 

323 

357 

.44 

— 

.75 

— 

— 

— 

.01 

22... 

MAR  ,  1978 

35 

351 

377 

.48 

.62 

.67 

.33 

.95 

.030 

.01 

01... 

.2 

102 

105 

.14 

-- 

— 

— 

— 

-- 

— 

345352112120400 


VERDE  RIVER  NR  PERKINSVIULE  (LAT  34  53  52  LONG  112  12  04) 
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CHRU- 


BARIUM, 

BORON, 

CADMIUM 

M  I  UM  , 

cupper. 

IRON, 

LEAD, 

total 

TOTAL 

BORON, 

TOTAL 

tutal 

total 

TOTAL 

IRUN, 

TOTAL 

arsenic 

recov¬ 

recov¬ 

DIS¬ 

RECOV¬ 

recov¬ 

RECOV¬ 

RECOV¬ 

DIS¬ 

RECOV¬ 

TOTAL 

erable 

erable 

SOLVED 

ERABLE 

erable 

ERABLE 

ER  A  bLE 

SOLVED 

ERABLE 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(IJG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

DATE 

AS  AS) 

AS  BA) 

AS  B) 

AS  B) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FE) 

AS  FE) 

AS  PB) 

345203112240500 

* 

VEK0E  RIVER 

at  stfwart  ranch 

(LAT 

34  52 

03  LUNG 

112  24 

05) 

APR  , 

1  977 

26.  . 

• 

*  * 

210 

— — 

-  - 

10 

09503700 

-  VERDE  RIVER  NEAR  PAULDEN, 

A  R I  7  . 

(LAT 

34  53  4 d 

LONG  112  20 

26) 

APR  , 

1977 

26.  . 

JUN 

• 

*  * 

“  “ 

230 

— — 

— — 

”  ” 

10 

*  ” 

22.. 

26 

0 

2ao 

230  <10 

10 

<10 

20o 

30 

<100 

MAR  , 

1978 

01.. 

* 

•  • 

~  • 

50 

-  - 

— — 

“  ~ 

60 

“  “ 

3453521 12120400 

VERDE  RIVER 

NR  PERKINSVILLE 

(LAT 

34  53 

52  LONG 

112  12 

04) 

APR  ,  1977 

26.  .  . 

-- 

230 

-- 

MANGA- 


NESE, 

MANGA¬ 

MERCURY 

SILVER, 

ZINC, 

TOTAL 

NESE, 

TOTAL 

SELE¬ 

TOTAL 

TUTAL 

CARBON, 

recov¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RECOV¬ 

RECOV¬ 

ORGANIC 

CYANIDE 

erable 

SOLVED 

ERABLE 

TOTAL 

ERABLE 

ERABLE 

TOTAL 

total 

PHENOLS 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(Mg/L 

(MG/L 

DATE 

AS  MN) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

345203112240500 

-  VERDE 

RIVER  AT 

STEWART 

RANCH  (LAT 

34  52 

03  LONG 

112  24  05) 

PR  , 

1977 

26. . . 

-- 

— 

— 

— 

-  - 

-  - 

-- 

-  - 

-- 

09503700  -  VERDE  RIVER  NEAR  PAULDEN,  ARI7.  (LAT  34  53  4?  LONG  11?  20  26) 


APR  ,  1977 
26... 

JUN 

23...  8  8  .3  3  <10  30  1.1  .00  4 

MAR  ,  1978 


345352112120400  -  VERDE  RIVER  NR  PERKINSVILLE  (LAT  34  53  52  LONG  112  12  04) 


APR  ,  1977 
26.  .  . 
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SPE¬ 

COL  I  - 

CIFIC 

F  UR  M , 

HARD¬ 

STREAM- 

CON¬ 

FECAL, 

HARD¬ 

NESS, 

FLOW, 

DUCT¬ 

TUR¬ 

OXYGEN, 

0.7 

NESS 

noncar- 

instan¬ 

ANCE 

PH 

TEMPER¬ 

BID¬ 

DIS¬ 

UM-MF 

(MG/L 

BONATF 

TIME 

taneous 

(MICRO- 

ATURE 

ITY 

SOLVED 

(COLS./ 

AS 

(MG/L 

date 

CCFS) 

MHOS) 

(UNITS) 

(DEG  C) 

(  JTU  ) 

(MG/L) 

100  ML) 

CACOj) 

CAC03) 

09504000  - 

VEROE 

RIVER  NR 

CLARKUALE, 

ARI7.  (LAT 

34  51 

05  LONG  112 

03  55) 

mar  , 

197  b 

24... 

APR 

1230 

79 

485 

8.0 

17.0 

10 

9.2 

-  - 

230 

0 

20... 

1230 

1000 

130 

7.9 

14.0 

46 

7.9 

61 

0 

may 

24.  .  . 

JUN 

1  300 

74 

545 

8.0 

22.0 

35 

8.0 

-- 

240 

0 

29... 

JUL 

1230 

72 

490 

8.1 

25.0 

2 

8.8 

— — 

220 

0 

29.  .  . 

1300 

7b 

540 

8.2 

27.0 

35 

-- 

-- 

210 

0 

AUG 

31... 

SEP 

1400 

76 

470 

8.2 

24.5 

10 

8.9 

— 

210 

0 

30. . . 

NOV 

1330 

76 

475 

8.2 

21.5 

20 

- — 

— ” 

220 

31 

10... 

DEC 

1300 

77 

510 

8.1 

15.0 

10 

10.0 

B8 

230 

0 

09. . . 

1400 

80 

510 

8.2 

11.0 

4 

10.6 

B2 

230 

41 

JAN  , 

1977 

12. . . 
FEB 

1430 

81 

500 

8.3 

10.0 

2 

10.8 

81 

240 

0 

23... 

1300 

81 

505 

8.3 

11.5 

8 

<1 

240 

0 

mar 

22... 

APR 

1230 

82 

490 

6.2 

16.0 

10 

— 

<1 

230 

0 

26... 

1400 

80 

620 

8.1 

22.0 

9 

8.4 

B4 

230 

0 

MAY 

24... 

JUN 

1400 

80 

490 

8.2 

14.5 

6 

7.5 

43 

240 

0 

20... 

1700 

73 

490 

8.2 

24.5 

9 

9.8 

BIO 

220 

0 

JUL 

21  . .  . 

AUG 

1400 

77 

550 

8.3 

23.5 

25 

— 

30 

230 

0 

19... 

1100 

74 

495 

8.1 

22.5 

98 

7.4 

37  0 

240 

0 

SEP 

28... 

OCT 

1430 

79 

480 

8.1 

23.5 

30 

— 

44 

220 

0 

27... 

1000 

76 

490 

8.0 

14.5 

15 

9.0 

36 

240 

0 

NOV  , 

1977 

29.  .  . 
DEC 

1400 

76 

500 

6.2 

12.5 

3 

10.6 

K  1  1 

240 

0 

21... 

1600 

73 

490 

8.4 

10.5 

2 

10.0 

K2 

190 

6 

JAN  , 

1978 

25... 

FEB 

1400 

77 

495 

8.1 

11.5 

5 

10.3 

K1 

240 

0 

24.  .  . 

mar 

1400 

337 

193 

7.7 

10.0 

25 

11.6 

K 1 1 

92 

2 

18... 

APR 

1500 

578 

240 

7.8 

13.0 

40 

8.9 

K2 

1  00 

4 

26... 

may 

1  300 

82 

500 

8.1 

20.0 

1 

8.9 

K  1  3 

240 

0 

10... 

JUN 

1800 

68 

495 

8.2 

21.0 

— 

8.3 

K  1  3 

240 

0 

13. . . 

JUL 

1330 

65 

490 

8.0 

25.0 

— 

— 

K3 

210 

0 

10.  . . 

AUG 

1300 

63 

456 

6.3 

25.0 

-- 

9.6 

K10 

210 

0 

08... 

SEP 

1200 

70 

490 

8.3 

25.5 

70 

7.0 

78 

230 

0 

11... 

OCT 

1500 

58 

475 

6.2 

24.0 

— 

— 

61 

220 

0 

11... 

NOV 

0910 

67 

510 

8.1 

16.0 

— 

-- 

K  1  6 

210 

0 

14... 

DEC 

1100 

149 

230 

7.5 

9.0 

160 

11.6 

K90U 

110 

6 

12. . . 

1  100 

71 

490 

8.2 

7.0 

0 

10.8 

20 

240 

o 

JAN  ,  1979 

16... 

FEB 

1115 

78 

495 

-- 

11.0 

— 

10.2 

20 

220 

0 

14... 

mar 

1530 

486 

250 

6.2 

10.0 

— 

9.6 

K12 

no 

0 

13... 

APR 

lbOO 

1130 

1  30 

7.6 

10.0 

— 

9.7 

K 1 

60 

4 

18.  .  . 
may 

0945 

131 

360 

8.2 

14.0 

— 

9.4 

K6 

170 

0 

09...  1730 

JUN  ,  1979 

80 

470 

8.3 

17.0 

— 

10.4 

K4 

230 

0 

11... 

JUL 

1  bOO 

80 

510 

8.0 

26.0 

-- 

7.2 

K3 

220 

0 

12. . . 

AUG 

0945 

76 

480 

7.9 

20.0 

— 

10.4 

24 

200 

0 

09... 

SEP 

1700 

72 

480 

8.5 

28.5 

30 

7.2 

58 

210 

0 

28... 

1345 

74 

520 

8.3 

22.0 

— 

9.4 

M2 

220 

0 
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CALCIUM 

DIS¬ 

MAGNE¬ 

SIUM, 

DIS¬ 

SODIUM, 

DIS¬ 

SODIUM 

AD¬ 

SORP¬ 

POTAS¬ 

SIUM, 

DIS¬ 

BICAR¬ 

BONATE 

CAR 

sulfate 
0 1  s- 

CHLO¬ 

RIDE, 

DIS¬ 

FLUO¬ 

RIDE, 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

TION 

SOLVED 

(MG/L 

BONATE 

SULVED 

SOLVED 

SOLVED 

cmg/l 

TMG/L 

(MG/L 

RATIO 

{MG/L 

AS 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

date 

AS  CA) 

AS  MG) 

AS  NA) 

AS  K) 

HC03) 

AS  C03) 

AS  S04 ) 

AS  CL) 

AS  F) 

mar  , 
24.. 

1476 

56 

04504000  - 

23 

VERDE 

14 

RIVER  NR  CLARKDALE, 

.5  2.0 

ARIZ.  (LAT  34 

295 

51 

0 

05  LONG 

8.1 

112  03  55) 

14 

.2 

APR 

20.  . 

16 

5.0 

4.7 

.3 

1.4 

85 

0 

4.8 

2.2 

.1 

MAT 

24.  . 

55 

24 

22 

.6 

2.2 

305 

0 

11 

13 

.3 

JUN 

24.. 

44 

24 

23 

.7 

2.0 

299 

0 

9.1 

13 

.3 

JUL 

24.  . 

44 

21 

23 

.7 

2.3 

315 

0 

9.1 

15 

.3 

AUG 

31.. 

46 

24 

25 

.7 

2.2 

292 

0 

9.6 

15 

.3 

SEP 

30. . 

52 

23 

25 

.7 

2.3 

236 

0 

8.5 

14 

.3 

NQV 

10.  . 

51 

24 

25 

.7 

2.1 

288 

0 

8.7 

16 

.2 

DEC 

04. . 

54 

24 

25 

.7 

2.0 

235 

0 

9.8 

13 

.3 

JAN  , 
12. . 

1477 

55 

24 

24 

.7 

2.0 

307 

0 

11 

14 

.2 

FEB 

23.. 

54 

25 

25 

.7 

2.1 

316 

0 

11 

15 

.2 

MAR 

22.  . 

54 

24 

25 

.7 

2.0 

310 

0 

12 

14 

.2 

APR 

26. . 

52 

24 

25 

.7 

2.2 

310 

0 

1 1 

13 

.3 

may 

24.. 

56 

24 

24 

.7 

2.0 

310 

0 

9.5 

15 

.2 

JUN 

20.  . 

44 

24 

25 

.7 

2.2 

280 

0 

9.3 

15 

.2 

JUL 

21  .  . 

53 

23 

27 

.8 

2.2 

310 

0 

7.3 

13 

.2 

AUG 

14.  . 

58 

23 

25 

.7 

2.4 

310 

0 

7.1 

16 

.2 

SEP 

28.  . 

50 

24 

26 

.8 

2.4 

290 

0 

9.7 

11 

.2 

OCT 

27.. 

53 

26 

24 

.7 

2.0 

310 

0 

6.7 

13 

.3 

NOV  , 
24.. 

1477 

54 

25 

26 

.7 

2.0 

310 

0 

9.1 

15 

.3 

DEC 

21.. 

43 

20 

7.0 

.2 

1.1 

220 

2 

7.2 

7.7 

.1 

JAN  , 
25  .  . 

1478 

54 

25 

24 

.7 

2.1 

310 

0 

9.0 

11 

.2 

FEB 

24.  . 

23 

8.5 

6.7 

.3 

1.1 

110 

6.8 

4.6 

.1 

MAR 

18.  . 

26 

9.1 

8.8 

.4 

1.7 

120 

0 

7.9 

4.8 

.1 

APR 

26.  . 

56 

24 

20 

.6 

2.1 

310 

0 

9.1 

13 

.2 

may 

10.  . 

55 

24 

21 

.6 

2.5 

310 

0 

10 

13 

.2 

JUN 

13.. 

44 

24 

14 

.6 

1  .7 

290 

0 

9.7 

12 

.2 

JUL 

10  .  . 

43 

24 

22 

.7 

2.2 

260 

0 

9.0 

14 

.2 

AUG 

0  8.  . 

53 

24 

23 

.7 

2.5 

300 

1 

8.1 

12 

.2 

SEP 

11  .. 

52 

23 

21 

.6 

2.2 

280 

0 

10 

14 

.2 

OCT 

11.. 

48 

23 

22 

.7 

2.0 

300 

0 

11 

13 

.3 

NOV 

14.. 

30 

4.2 

4.4 

.4 

2.4 

130 

0 

8.3 

15 

.  1 

DEC 

12. . 

55 

24 

23 

.7 

2.1 

310 

0 

9.6 

13 

.2 

JAN  , 

16.  . 

1474 

51 

22 

22 

.6 

2.4 

310 

_  • 

10 

9.8 

.2 

FEB 

1«.. 

24 

9.8 

12 

.5 

1.3 

150 

0 

13 

6.1 

.2 

mar 

13.. 

15 

5.5 

5.1 

.3 

1.0 

69 

0 

4.6 

2.5 

.1 

APR 

18.  . 

41 

17 

16 

.5 

1.7 

210 

0 

7.0 

8.1 

.2 

may 

04.  . 

56 

23 

23 

.7 

2.3 

300 

0 

12 

10 

.2 

JUN  , 

11.. 

1  474 

44 

23 

24 

.7 

2.4 

290 

0 

1 1 

11 

.2 

JUL 

12. . 

44 

22 

21 

.6 

2.4 

300 

0 

12 

13 

.2 

AUG 

04.  . 

46 

22 

22 

.7 

2.9 

280 

0 

12 

18 

.2 

SEP 

28.. 

48 

24 

26 

.8 

2.1 

13 

16 

.2 
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SILICA, 

DIS¬ 

SOLIDS, 
RESIDUE 
AT  180 

SOLIDS, 
SUM  OF 
CONSTI¬ 

SOLIDS, 

DIS¬ 

NITRO¬ 

GEN, 

NITRO- 

GFN, 

N02+N03 

NITRO¬ 
GEN,  AM¬ 
MONIA  ♦ 

nitro¬ 

PHOS¬ 

PHOS¬ 

PHORUS, 

ORTHO, 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

N02+M03 

DIS¬ 

ORGANIC 

gen, 

PHORUS, 

dis¬ 

(MG/L 

DIS¬ 

dis¬ 

(TONS 

TOTAL 

SOLVED 

TOTAL 

total 

T01AL 

solved 

AS 

SOLVED 

solved 

PER 

(MG/L 

(MG/L 

(MG/L 

CMG/L 

(MG/L 

(MG/L 

DATE 

S 102) 

CMG/L ) 

(MG/L) 

AC-FT) 

AS  N) 

AS  N) 

AS 

N) 

AS  N) 

AS  Pj 

AS  P) 

MAR  , 
24... 

197b 

16 

09504000  - 

272 

VERDE  RIVER  NR  CLARKUALE, 

284  .37  .10 

ARIZ.  CLAT  34 

.08 

51 

.22 

05  LONG 

.32 

112  03  55) 

.000 

.01 

APR 

20.  .  . 

14 

115 

92 

.16 

.16 

.15 

1 

.5 

1.7 

.230 

.04 

may 

24... 

20 

288 

298 

.39 

.24 

.31 

.55 

.120 

JUN 

29. .  . 

19 

274 

287 

.37 

.03 

.05 

.06 

.09 

.040 

.00 

JUL 

29. .  . 

20 

211 

296 

.29 

.26 

.30 

.25 

.51 

.170 

.03 

AUG 

31  ... 

19 

285 

295 

.39 

.36 

2.3 

.20 

.56 

.020 

.02 

SEP 

30. . . 

20 

285 

2b4 

.39 

.59 

.46 

.75 

1.3 

.110 

.01 

NQV 

10... 

20 

27b 

290 

.38 

.14 

.. 

j 

.02 

DEC 

09. . . 

18 

271 

263 

.37 

.26 

.21 

.15 

.41 

.020 

.02 

JAN  , 
12... 

1977 

19 

298 

302 

.41 

.28 

.29 

.07 

.35 

.000 

.04 

feb 

23... 

19 

296 

308 

.40 

.17 

.16 

.06 

.23 

.290 

.02 

mar 

22..  . 

17 

295 

302 

.40 

.08 

.08 

.18 

.26 

.070 

.02 

APR 

26... 

18 

279 

299 

.38 

.15 

.14 

.15 

.30 

.040 

.08 

MAY 

24... 

18 

289 

303 

.39 

.09 

.27 

.32 

.41 

.020 

.03 

JUN 

20... 

19 

271 

282 

.37 

.28 

.04 

.19 

.47 

.040 

.01 

JUL 

21  .  . . 

20 

282 

300 

.38 

.17 

.25 

.31 

.48 

.070 

.03 

AUG 

19.  .  . 

22 

298 

309 

.41 

.42 

.43 

.42 

.84 

.  2b0 

.04 

SEP 

28... 

23 

250 

290 

.34 

.15 

.20 

.05 

.20 

.060 

.01 

OCT 

27... 

20 

288 

299 

.39 

.12 

.20 

.19 

.31 

.030 

.01 

NOV  , 

29... 

1977 

20 

286 

305 

.39 

.25 

.17 

.04 

.29 

.000 

.01 

DEC 

21... 

16 

198 

213 

.27 

.08 

.08 

.09 

.100 

.00 

JAN  , 
25... 

197b 

20 

284 

300 

.39 

.20 

.28 

.05 

.25 

.040 

.01 

FEB 

24... 

15 

124 

120 

.17 

.11 

.01 

.08 

.19 

.110 

.01 

MAR 

IB.  .  . 

17 

12b 

136 

.17 

.23 

.24 

.25 

.48 

.200 

.08 

APR 

26.  .  . 

15 

260 

293 

.35 

.04 

.06 

.17 

.21 

.020 

.01 

MAY 

10... 

17 

266 

296 

.36 

.05 

.04 

.20 

.25 

.030 

.01 

JUN 

13... 

17 

271 

.37 

.01 

.04 

.25 

.2b 

.010 

.01 

JUL 

10... 

17 

260 

.35 

.01 

.03 

.53 

.54 

.000 

.02 

AUG 

08.  .  . 

21 

273 

294 

.37 

.25 

.23 

.58 

.83 

.120 

.03 

SEP 

11... 

18 

279 

.38 

.02 

.05 

.34 

.3b 

.030 

.01 

OCT 

11... 

19 

287 

.39 

.05 

.09 

.17 

.22 

.020 

.01 

NOV 

14... 

1« 

170 

156 

.23 

.32 

.40 

.81 

1  . 1 

.430 

.09 

DEC 

12... 

18 

273 

299 

.37 

.14 

.19 

.03 

.17 

.020 

.00 

JAN  , 
16... 

1979 

17 

288 

.39 

.14 

.11 

.11 

.25 

.020 

.00 

FEB 

14... 

17 

mfm 

164 

.22 

.20 

.29 

.30 

.50 

.070 

.03 

mar 

13... 

14 

82 

.11 

.05 

.04 

.30 

.35 

.080 

.04 

APR 

IB... 

IB 

213 

.29 

.02 

.06 

.14 

.16 

.020 

.01 

may 

09... 

15 

290 

.39 

.01 

.02 

.26 

.27 

.010 

.01 

JUN  , 

11  ... 

1979 

17 

281 

.38 

.03 

.14 

.30 

.33 

.040 

.00 

JUL 

12... 

18 

263 

281 

.36 

.02 

.02 

.19 

.21 

.010 

.00 

AUG 

09... 

19 

271 

281 

.37 

.04 

.08 

.12 

.16 

.040 

.01 

SEP 

28... 

20 

_  „ 

288 

.39 

.04 

.03 

.40 

.44 

.030 

.01 

Table  14. — Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area  Continued 
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ARSENIC 

BARIUM, 

TOTAL 

RECOV¬ 

BORON, 

TOTAL 

recov¬ 

BORON, 

DIS¬ 

CADMIUM 

TOTAL 

recov¬ 

total 

ERABLE 

erable 

SOLVED 

erable 

(UG/L 

CUG/L 

(UG/L 

(UG/L 

(UG/L 

DATE  AS 

AS) 

AS  BA) 

AS  B) 

AS 

B) 

AS  CD) 

09504000  - 

VERDE  RIVER 

NR  CLARKDALE, 

MAR  ,  197b 
24... 

13 

100 

240 

140 

<10 

APR 

20... 

6 

100 

360 

50 

<10 

may 

24.  .  . 

16 

0 

170 

120 

<10 

JUN 

29... 

19 

100 

1 10 

110 

<10 

JUl 

29... 

7 

100 

170 

90 

<10 

AUG 

31  ... 

17 

200 

200 

160 

<10 

SEP 

30... 

15 

200 

200 

160 

<10 

NOV 

10... 

17 

200 

200 

150 

<10 

DEC 

09. . . 

19 

200 

210 

160 

<10 

JAN  ,  1977 
12... 

15 

200 

190 

160 

<10 

FEB 

23.  .  . 

20 

200 

200 

160 

<10 

mar 

22... 

16 

200 

210 

160 

<10 

APR 

26... 

18 

100 

190 

160 

10 

may 

24. .  . 

17 

200 

180 

150 

<10 

JUN 

20. . . 

12 

300 

200 

160 

<10 

JUL 

21  . . . 

15 

300 

240 

160 

<10 

AUG 

19... 

15 

400 

240 

160 

10 

SEP 

28. . . 

18 

300 

190 

160 

<10 

OCT 

27... 

21 

200 

190 

170 

<10 

NOV  ,  1977 
29.  .  . 

20 

400 

210 

170 

1 

DEC 

21... 

6 

100 

50 

20 

1 

JAN  ,  1978 
26 .  .  . 

18 

200 

170 

150 

1 

FEB 

24.  . . 

5 

100 

130 

50 

0 

MAR 

IB... 

6 

100 

110 

60 

2 

APP 

26.  .  . 

15 

400 

Poo 

160 

1 

may 

10.  .  . 

16 

300 

310 

160 

1 

JUN 

13... 

14 

100 

190 

150 

5 

JUL 

10.  .  . 

18 

400 

190 

160 

2 

aug 

08... 

15 

300 

200 

160 

3 

SEP 

11... 

16 

400 

1  80 

190 

11 

OCT 

11... 

16 

100 

250 

190 

0 

NOV 

14... 

8 

200 

160 

70 

6 

DEC 

IP. . . 

16 

200 

1  90 

160 

4 

JAN  ,  1979 

16... 

15 

200 

190 

190 

-- 

FEB 

14.  .  . 

7 

100 

120 

70 

3 

MAR 

13... 

3 

0 

90 

40 

1 

APR 

IB.  .  . 

14 

100 

150 

170 

0 

may 

09.  .  . 

16 

200 

300 

190 

7 

JUN  ,  1979 

11... 

14 

200 

1  90 

170 

1 

JUL 

12... 

13 

200 

190 

170 

0 

AUG 

09... 

14 

200 

50 

170 

o 

SEP 

28.  .  . 

18 

100 

200 

170 

0 

CHRO¬ 

MIUM, 

TOTAL 

RECOV¬ 

ERABLE 

(UG/L 

AS  CR) 

COPPER, 

TOTAL 

RECOV¬ 

ERABLE 

(UG/L 

AS  CU) 

IRON, 

TOTAL 

RECOV¬ 

ERABLE 

(UG/L 

AS  FE) 

IRON, 

DIS¬ 

SOLVED 

(UG/L 

AS  FE) 

LEAD, 

total 

recov¬ 

erable 

fUG/L 

AS  PB) 

ARI7.  (LAT  34  51 

05  LONG  112 

03  55) 

0 

<10 

80 

10 

<100 

0 

10 

3800 

110 

<100 

10 

<10 

1800 

0 

<100 

20 

<10 

— 

20 

<100 

0 

10 

730 

40 

<100 

10 

10 

530 

20 

<100 

10 

10 

1300 

10 

<100 

0 

<10 

460 

20 

100 

10 

10 

170 

20 

<100 

0 

10 

170 

20 

<100 

0 

<10 

300 

20 

<100 

0 

10 

400 

20 

100 

10 

10 

220 

30 

<100 

0 

<10 

230 

50 

<100 

10 

<10 

230 

30 

<100 

10 

10 

920 

20 

<100 

10 

30 

2900 

30 

<100 

0 

<10 

1200 

20 

<100 

5 

<10 

410 

40 

<100 

0 

8 

200 

40 

6 

— 

43 

130 

60 

4 

10 

5 

210 

0 

2 

10 

7 

1400 

250 

6 

20 

5 

1700 

10 

5 

0 

10 

80 

40 

5 

0 

10 

230 

20 

7 

10 

26 

140 

fl 

5 

10 

9 

50 

40 

16 

10 

15 

1700 

<10 

21 

0 

1 1 

300 

10 

7b 

0 

7 

270 

10 

2 

10 

17 

7700 

60 

39 

20 

3 

50 

0 

22 

0 

4 

30 

0 

— 

0 

8 

2400 

10 

44 

10 

12 

1100 

70 

83 

0 

8 

130 

0 

30 

0 

2 

90 

10 

97 

0 

2 

80 

10 

12 

0 

4 

50 

10 

12 

10 

9 

730 

<10 

5 

0 

8 

170 

<10 

1 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


MANGA¬ 

NESE, 

MANGA¬ 

MeRCURY 

SILVER , 

ZINC, 

TOTAL 

NESE, 

TOTAL 

SELE¬ 

total 

total 

CARbOn, 

RECOV¬ 

DIS- 

RECOV- 

NIUM, 

RECOV¬ 

RECOV¬ 

ORGANIC 

CTANIDc 

ERABLE 

SULVED 

t  R  A  R  L  F 

TUT  AL 

ERABLE 

ERABLE 

TOT  AL 

total 

phenols 

(UG/L 

( UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(MG/L 

(MG/L 

AS  MN) 

AS  MN ) 

AS  HG) 

AS  SE ) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(IIG/LT 

09504000  -  VERDE  RIVER  NR  CLARKpALE 


MAR  ,  197b 

24... 

20 

20 

.0 

0 

APR 

140 

960 

.0 

1 

MAT 

24.  .  . 

60 

30 

.1 

■TUN 

29.  .  . 

20 

10 

.3 

0 

JUL 

29... 

50 

20 

.4 

0 

AUG 

31  ... 

50 

10 

.0 

0 

SEP 

30... 

60 

20 

.0 

0 

NOV 

10. . . 

40 

20 

.0 

1 

DEC 

09.  .  . 

10 

0 

.0 

0 

JAN  ,  1 977 

12.  .  . 

20 

10 

.2 

U 

FEB 

23. . . 

30 

20 

.0 

1 

MAR 

22... 

20 

0 

.0 

1 

APR 

26  •  •  • 

20 

10 

.3 

0 

may 

24... 

20 

20 

.0 

0 

JUN 

20... 

20 

4 

.3 

1 

JUL 

21  .  .  . 

40 

20 

.0 

0 

AUG 

19... 

180 

10 

.1 

0 

SEP 

28... 

40 

0 

.0 

0 

OCT 

27... 

30 

20 

.0 

0 

MOV  ,  1977 

2°... 

20 

B 

.0 

0 

DEC 

21... 

1  0 

10 

.0 

0 

JAN  ,  197s 
25. . . 

20 

10 

.1 

0 

fer 

24... 

SO 

10 

.0 

1 

mar 

IB.  . . 

40 

0 

.0 

9 

APR 

26.  .  . 

20 

0 

.0 

0 

MAY 

10... 

20 

0 

.0 

0 

JUN 

13... 

30 

0 

.0 

0 

JUL 

10... 

10 

10 

.0 

0 

AUG 

OR. . . 

90 

5 

.1 

0 

SEP 

11... 

20 

10 

.0 

0 

OCT 

11... 

40 

10 

.0 

0 

NOV 

14... 

200 

10 

.0 

1 

DEC 

12.  .  . 

10 

6 

.0 

1 

JAN  ,  1979 

16... 

0 

7 

.0 

0 

fer 

14... 

60 

10 

.0 

0 

mar 

13... 

10 

10 

_  _ 

0 

APR 

1«... 

10 

3 

.1 

0 

may 

09... 

20 

10 

.1 

1 

JUN  ,  1979 

11... 

10 

10 

.0 

0 

JUL 

12... 

0 

3 

.1 

0 

AUG 

09.  .  . 

40 

3 

.1 

0 

SEP 

2«... 

10 

S 

.1 

0 

A  R  I  7  . 

(LAT  34 

51  05  LONG 

112  03  55) 

<10 

0 

2.4 

.00 

0 

<10 

20 

1 1 

.00 

A 

<10 

10 

1  .8 

.00 

1 

<10 

60 

5.0 

.00 

0 

<10 

10 

— 

.00 

6 

<10 

70 

3.4 

.00 

2 

<10 

20 

1  .  1 

.02 

1 

<10 

0 

.9 

.00 

0 

<10 

20 

.7 

.00 

0 

<10 

10 

.7 

.00 

0 

<10 

10 

.8 

.00 

1 

<10 

4u 

1.3 

.Ou 

2 

<10 

20 

1  .7 

.00 

2 

<10 

20 

2.7 

.00 

— 

<10 

30 

1.3 

.00 

3 

<10 

30 

1  .0 

.00 

2 

<10 

50 

4.4 

.00 

2 

<10 

20 

1.4 

.00 

5 

<10 

30 

.7 

.00 

0 

0 

20 

2.0 

.  00 

1 

0 

20 

1  .7 

.00 

3 

0 

30 

.7 

.00 

3 

0 

30 

5.3 

.00 

1 

1 

10 

5.4 

.00 

0 

0 

40 

.9 

o 

© 

0 

0 

40 

1  .6 

.00 

0 

o 

50 

1.1 

.00 

0 

o 

20 

1  .7 

.00 

3 

0 

30 

5.0 

.00 

1 

0 

20 

1  .4 

.00 

1 

0 

10 

2.4 

.00 

? 

0 

40 

13 

.00 

3 

0 

20 

.7 

.00 

0 

1 

10 

.00 

3 

1 

20 

4.3 

.00 

1 

0 

30 

4.6 

.00 

0 

.  0 

30 

— 

.00 

1 

0 

40 

— 

.00 

1 

0 

30 

1.2 

.00 

0 

0 

20 

.2 

.00 

2 

0 

20 

1.3 

.00 

2 

0 

10 

.00 

4 

Table  14. -Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area— Continued 


DATE 

TIME 

strfam- 

flow, 

INSTaN- 
1 ANEOUS 
(CES) 

SPE¬ 

CIFIC 

CON¬ 
DUCT¬ 
ANCE  Ph 

(MICRO- 

MHUS)  (UNITS) 

TEMPER¬ 
ATURE 
(dfg  C) 

TUR¬ 

BID¬ 

ITY 

(JTU) 

OXYGEN, 

DIS¬ 

SOLVED 

(Mg/L) 

COL  I  - 
FORM, 
FECAL, 

0.7 

UM-MF 
(COLS./ 
100  ML) 

HAHD- 

NFSS 

(MG/L 

AS 

CAC03) 

HARD¬ 
NESS, 
NONCaR- 
80NA  TE 
(MG/L 
CACu3) 

3446181 12023700  - 

VERDE  R. 

AT  OLD  BRIDGE  SITE 

AT  CLARKOALF, AZ. 

(LAT  34 

4b  18  LONG 

112  02 

37) 

JUN  , 

1979 

IP... 

1  100 

73 

599  8.1 

23.0 

— 

8.3 

— 

250 

18 

344557112014600  -  VERDE  RIVER  AT  TUZlGUOT  BRIDGE  Nr  CL ARK  DALE , AR I Z  (lAT  34  45  57  LOMG  112  01  4b) 


JUN  ,  1977 

El...  1500  4b  520  a. 4 

Z445S71 1201 1600  -  TaVASCI  MARSH  WASH  *  MOUTH 
JUN  ,  1979 

IE...  OH00  a. 5  6  0  8  7.7 

34431 61 1 1592400  -  VERDE  RIVER  AT  HIGHWAY  89A 


4«.0  25  7.9  7a  23 0 

NR  CLARKDALE.AZ  (LAT  34  45  57  LONG  112  01  161 

17.5  --  --  --  2a0 

CoTTOnWOOD, ARIZ  (LAT  34  43  ifl  LUNG  111  59 


0 


JUN  ,  1977 


d?  m  •  • 

1  000 

32 

560 

6.0 

21.0  45 

8.6 

730 

280  9 

3442281 1  1 5a 4  30 0  - 

VERDE  r . 

BEL  end  of 

CTTNwD. 

DITCH  NR  CTTNWU,AZ. 

(l  AT  34 

42  28  LONG 

111  58  43) 

JUN  , 

1979 

12... 

0900 

67 

655 

ti.d 

22.0 

-- 

300  39 

MAGNE¬ 

sodium 

POTAS¬ 

CHLO¬ 

FLUO¬ 

CALCIUM 

SIUM, 

SODIUM, 

ad¬ 

SIUM, 

6ICAR- 

SULFATE 

RIDE, 

RIDE  , 

DIS¬ 

DIS¬ 

DIS¬ 

sorp¬ 

DIS¬ 

BONA  TE 

CAR- 

DIS¬ 

DIS¬ 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

tion 

SOLVED 

(MG/L 

BONATt 

SOLVED 

SOLVED 

SOLVED 

(MG/L 

(MG/L 

(MG/L 

RATIO 

(MG/L 

AS 

(MG/L 

(MG/L 

(Mb/L 

(MG/L 

DATE 

AS  CA) 

AS  MG) 

AS  NA) 

AS  K) 

hcos) 

AS  C03) 

AS  S04) 

AS  CL) 

AS  F  ) 

344618112023700  - 

VERDE  R. 

A  1  ULD 

BRIDGE  SITt 

AT  CLAkKDALE,AZ. 

(LAT  34 

46  18  LONG 

112  02 

37) 

JUN  , 

1  979 

12... 

53 

Pa 

24 

.7 

2.5 

280 

0 

42 

14 

.2 

3445571  12014600  -  VERDE  RIVER  AT  TuZlGQhT  BRIDGE  NR  CL  ARK D ALE , AR  I  Z  (LAT  34  45  57  LUNg  112  01  4b) 


JUN  ,  1977 

21...  48  26  26  .8  2.3  290  0  23  21  .2 

344557112011600  -  TAVASCI  MARSH  WASH  4)  MOUTH  NR  CLArKDALF.AZ  (LAT  34  45  57  LONG  112  01  16) 


JUN  ,  1979 

12...  58  34  26  .7  3.5  360  0  13  19  .3 


3443181  1  1592400  -  VERDE  RIVER  AT  HIGHWAY  a9A  NR  CUT  TON WOOD , A R I Z  (LAT  3«  43  18  LONG  111  59  24) 


JUN  ,  1977 

22.. .  56  34  28 

344228111584300  -  VERDE  K.  BEL  END 
JUN  ,  1979 

12.. .  63  35  27 


.7  2.9  330 

OF  CTTNwD .  DITCH  NR  CTTnWD,AZ. 

.7  2.7  320 


0  43  19  .2 

(LAT  34  42  28  LONG  111  58  43) 


0  66  15  .2 
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Table  14. --Chemical  analyses 


of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area  Continued 


SOLIDS, 

SOLIDS, 

NITRO¬ 

NITRO¬ 

PHOS¬ 

SILICA, 

RESIDUE 

SUM  OF 

SOLIDS, 

NITRO¬ 

GEN, 

GEN,  AM¬ 

PHORUS 

DIS¬ 

AT  180 

CONSTI¬ 

OIS- 

GEN, 

N02+N03 

MONIA  ♦ 

nitro¬ 

PHOS¬ 

ORTHO 

SOLVED 

DEG.  C 

TUENTS, 

SULVEO 

NU2+NU3 

DIS¬ 

ORGANIC 

gen. 

PHORUS  , 

DIS¬ 

(MG/L 

DIS¬ 

DIS¬ 

(TONS 

TOTAL 

SOLVED 

TOTAL 

tutal 

total 

SOLVED 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

(MG/L 

(«G/L 

(MG/L 

(mg/l 

(MG/L 

DATE 

SIO?) 

(MG/L) 

(MG/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N) 

AS  N) 

AS  P) 

AS  P) 

344618112023700  - 

VERDE  R. 

AT  OLD 

BRIDGE  SITE 

AT  CL*RKDALE,AZ. 

(LAT  34 

4b  18  LUNG 

112  02 

37) 

JUN  , 

1979 

12.  .  . 

16 

319 

319 

.43 

.21 

-- 

-  - 

-  - 

- 

344557112014600  -  VERDE  RIVER  AT  TuZIGUOf  BRIDGE  NR  CL  A RK DALt , AR I Z  (LAT  34  45  57  LUNG  112  01  4b) 


JUN  ,  1977 

21...  20  287  310  .39  .01  .02  .16  .17  .110  .01 

344557  1  1201  1600  -  TAVASCI  MARSH  WASH  o)  MOUTH  NR  CLARKOA|_E,AZ  (LAT  34  45  57  LONG  112  01  16) 


JUN  ,  1979 

12...  18  358  371  .49  --  4.9 


344318111592400  -  VERDE  RIVER  Af  HIGHWAY  89A  imR  CuTT OnWOOD , AR 1 Z  (LAT  34  43  18  LUNG  111  59  24) 


JUN  ,  1977 


22...  23 

362 

370 

.49 

.08 

.10 

.35  .43  .140  .02 

344228111584300  - 

VERDE  R.  BEL 

end  of 

CTTNWD. 

DIICh  nr 

CTTNWD, AZ. 

(LAT  34  42  28  LONG  111  58  43) 

JUN  ,  1979 

12...  20 

367 

389 

.50 

— 

.11 

-- 

ARSENIC 

BARIUM, 

total 

Recov¬ 

BORON, 

total 

recov¬ 

BORON, 

DIS¬ 

cadmium 

total 

recov¬ 

CHRO¬ 

MIUM, 

TOTAL 

RECOV¬ 

CUPPER, 

TOTAL 

RECOV¬ 

IRON, 

TUTAL 

recov¬ 

IRUN, 

dis¬ 

lead, 

tutal 

recov¬ 

TOTAL 

erable 

erable 

SOLVED 

erable 

ERABLE 

ERABLE 

erable 

solved 

erable 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

DATE 

AS  AS) 

AS  BA) 

AS  R) 

AS  8) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FE) 

AS  Ft) 

AS  PB) 

3446181 12023700  - 

VERDE  R. 

AT  OLD 

BRIDGE  SITE 

AT  CLARKDALE,  AZ. 

(LAT  34 

46  18  LUNG 

112  02 

37) 

JUN  , 

12. . . 

1979 

—  _ 

.. 

170 

1 

10 

11 

344557112014600  -  VERDE  RIVER  AT  TuZIGUOI  BRIDGE  NR  CL  ARK D ALE , AR 1 Z  (LAT  34  45  57  LUNG  112  01  4b) 


JUN  ,  1977 

2t...  18  600  200  160  <10  10  10  b40  150  <100 

344557112011600  -  TAVASCI  MARSH  WASH  a)  MOUTH  NR  CLAkKDALE,AZ  (LAI  34  45  57  LONG  112  01  16) 


JUN  ,  1979 

12...  —  —  —  —  —  —  160  —  —  -  —  —  —  —  jo 


3443181 11592400 

JUN  ,  1977 

22. . . 

344228111564300 

JUN  ,  1979 

12... 


-  VERDE  RIVER  AT  HIGHWAY  B9A  NR  CUT TOnWUOU , A R I Z  (LAT  34  43  18  LUNG  111  59  24) 


18 


210 


170 


<10 


10 


30  1800 


40 


-  VERDE  R.  DEL  ENO  OF  CTTNWO.  DITCH  NR  CTTNWD, AZ.  (LAT  34  42  28  LONG  111  58  43) 


<100 


130 


10 
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MANGA- 


NESE, 

MANGA¬ 

MERCURY 

SILVER, 

7INC, 

TO  1  AL 

NESE, 

TOTAL 

SELE¬ 

TOTAL 

TOTAL 

CARBON, 

recov¬ 

DIS¬ 

recov¬ 

NIUM, 

recov¬ 

recov¬ 

ORGANIC 

cyanide 

erable 

SOLVED 

erable 

total 

erable 

erable 

I0TAL 

tutal 

PHFNOlS 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(MG/L 

(MG/L 

DATE 

AS  MN) 

AS  MN) 

AS  HG1 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

300618112023700  -  VERDE 

H  •  AT 

OLD  bRIDGE 

SITE  AT 

ClArKUALE, 

.AZ.  (LAT 

30  Ob  18 

LUNb  112 

02  37) 

JUN  , 

1  979 

12. . . 

-  - 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

3005571  12010b00  -  VERDE  RIVER  AT  TU7IGQ0T  BRIDGE  NR  CL  ARK D ALE , A R  1  Z  (LAT  50  05  57  LUNG  112  01  Ob) 


JUN  ,  1977 

21.. .  50  10  .0  2  <10  5o  2.1  .00  3 

390557112011600  -  TAVASCI  MARSH  WASH  a)  MOUTH  NR  CLARKUALE,AZ  ILaT  30  45  57  LONG  11?  01  16) 

JUN  ,  1979 

12.. . 

300510] 1 1 592000  -  VERDE  RIVER  A1  HIGHWAY  B9A  NR  COT  TON WOOD  ,  A R  1  Z  (LAT  50  05  16  LUNG  111  59  20) 


JUN  ,  1977 

22...  1  10  20  .0  2  <10  60  5.0  .00  3 


300226111580500  -  VERDE  K.  BEL  END  OF  CTTNwD.  DITCH  NR  CTTMWDjAZ.  (LAT  30  0?  28  LONG  111  58  03) 


JUN  ,  1979 

12... 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


SPE¬ 

COL  I  - 

CIFIC 

FORM, 

HARD¬ 

STREAM- 

CON¬ 

FtCAL, 

HARD¬ 

NESS, 

FLOW, 

DUCT¬ 

TUR- 

oxygfn. 

0.7 

NESS 

noncar¬ 

INaTAN- 

ANCE 

PH 

TEMPER¬ 

BID- 

DIS¬ 

UM-MF 

(MG/L 

bonate 

TIME 

TANEOUS 

(MICRO- 

ATURE 

I  TV 

SOLVED 

(COLS./ 

AS 

(MG/L 

OA  rE 

fCFS) 

MHuSJ 

(UNITS) 

(DEG  C) 

( JTU) 

(MG/L) 

100  ML) 

CAC03) 

CAC03) 

09508200 

-  VERDE 

R  NR  CORNV1LLE ,  ARIZ. 

(LAT 

38  40  58 

LONG  111 

57 

28) 

NOV  ,  197b 

09...  1230 

OEC 

69 

590 

8.1 

15.0 

10 

11.0 

B28 

270 

0 

10...  0930 

85 

565 

8.4 

b.O 

1  0 

10.8 

21 

280 

10 

JAN  , ' 1977 

19...  1200 

FEB 

86 

440 

8.2 

6.0 

10 

10.2 

Bb 

2b0 

0 

28...  12  30 

MAR 

74 

560 

7.8 

9.5 

9 

10.8 

180 

270 

0 

23...  1100 

APR 

65 

560 

8.2 

14.0 

15 

10.0 

ail 

280 

6 

27...  1300 

53 

590 

6.3 

21.0 

20 

9.8 

60 

280 

8 

may 

25...  1130 

JUN 

73 

600 

8.3 

15.5 

85 

8.8 

45 

280 

89 

21...  1200 
JUL 

83 

6  0  0 

8.1 

21.0 

30 

8.1 

80 

290 

6 

22...  1200 
AUG 

61 

560 

8.3 

23.0 

85 

7.1 

180 

250 

0 

18. . .  1130 

98 

570 

6.0 

26.0 

280 

8.7 

1600 

270 

0 

SEP 

29...  1200 

OCT 

79 

560 

6.1 

23.0 

75 

-- 

B  3  30 

270 

9 

26...  1100 
NOV 

72 

550 

6.3 

15.0 

30 

10.8 

80 

270 

B 

30...  1000 

68 

560 

8.2 

9.0 

9 

9.8 

32 

290 

13 

DEC 

22...  1000 
JAN  ,  1978 

77 

560 

6.1 

7.5 

9 

10.8 

32 

260 

13 

26...  1000 
FEB 

84 

560 

8.4 

6.5 

25 

10.2 

2b 

270 

0 

27...  1300 

MAR 

270 

268 

7.7 

10.5 

40 

10.8 

K230 

140 

12 

22...  1000 

E  7  5  0 

260 

8.0 

13.0 

150 

8.8 

410 

120 

13 

APR 

27...  0900 

may 

61 

6  1  0 

6.1 

18.0 

3 

5.8 

K  1  4 

290 

32 

11...  0830 

44 

630 

b.  1 

17.5 

-- 

8.1 

89 

310 

36 

JUN  ,  1978 

19...  1900 

JUL 

44 

580 

8.0 

26.0 

— 

-- 

K30 

290 

40 

11...  1230 

53 

490 

8.1 

25.0 

— 

8.2 

K  160 

310 

44 

AUG 

09...  0900 

SEP 

87 

610 

8.2 

27.0 

70 

— 

490 

270 

0 

12...  1300 

48 

600 

8.6 

25.0 

—  — 

6.8 

220 

280 

7 

3940911 1 1571000 

-  VERDE  R. 

1.3  MI. 

AB  UAK  CK 

NR 

CORNVILLE 

,  A Z  •  (LAT  38  80 

41 

LONG 

1  1 1 

57  10) 

JUN  ,  1979 

12...  1100 

75 

550 

8.0 

28.5 

—  “ 

—  — 

“  — 

280 

34 

345959111491800  - 

OAK  CREEK 

A 1  CAVE 

SPRINGS  CAMPGROUND  NR 

SEDUNa 

(LAT  38 

59 

54  LONG  111  44  18) 

JUN  ,  1977 

20...  1030 

4.2 

270 

8.3 

13.0 

1 

12.7 

88 

150 

3 

345536111890100  -  OAK 

CREEK  AT 

ENCINOSO 

CAMP  GROUNDS 

(LAT 

34  55  36 

LONG  111 

44 

01) 

JAN  ,  197  5 

20...  0980 

13 

330 

8 . 3 

8.0 

— — 

1  70 

0 

385836111834000  -  OAK  CREEK 

8£LUW  INDIAN 

GARDENS  ILAT  38 

53  36  LONG 

111  83 

40) 

JAN  ,  1975 

20...  1085 

JUN  ,  1977 

35 

298 

6.3 

8.5 

-- 

— - 

— 

150 

0 

20...  1130 

30 

260 

8.4 

15.0 

1 

9.8 

86 

150 

0 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 
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MAGNE¬ 

SUDIUM 

PO  TAS- 

CHLO¬ 

FLUO¬ 

CALCIUM 

SIUM, 

SUDIUM, 

AD¬ 

SIUM, 

BICAR¬ 

sulfate 

RIDE, 

RIDE, 

DIS¬ 

DIS¬ 

DIS¬ 

SORP¬ 

dis¬ 

BONATE 

CAR¬ 

DIS¬ 

dis¬ 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

TION 

solved 

(MG/L 

BONATE 

SOLVED 

solved 

SOLVED 

(MG/L 

(MG/L 

(MG/l 

RATIO 

(mg/l 

AS 

(mg/l 

(MG/L 

(MG/L 

(MG/L 

DATE  AS  C  A  1 

AS  MG) 

AS  NA) 

AS  K) 

HC03) 

AS  C031 

AS  S04) 

AS  CL) 

AS  F) 

09504200 

-  VERDE 

R  NR  CURNVILLE,  ARI7.  (LAT 

34  40  56 

LONG  111 

57  28) 

NOV  ,  1976 

04...  b5 

DEC 

32 

28 

.7 

2.4 

333 

0 

30 

17 

.3 

10...  se 

32 

27 

.7 

2.2 

325 

0 

36 

16 

.3 

JAN  ,  1977 

14...  56 

FEB 

30 

26 

.7 

2.1 

32  6 

0 

37 

15 

.3 

24...  S7 

MAR 

30 

26 

.7 

2.2 

326 

0 

41 

18 

.2 

23...  b8 

32 

26 

.7 

2.2 

330 

0 

44 

16 

.3 

APR 

27...  S7 

MAY 

33 

28 

.7 

2.7 

330 

0 

36 

16 

.2 

2b...  55 

34 

28 

.7 

2.3 

230 

0 

37 

18 

.4 

JUN 

21...  b7 

JUL 

35 

29 

.7 

2.7 

340 

0 

39 

21 

.2 

22...  53 

AUG 

29 

29 

.8 

2.5 

330 

0 

27 

16 

.2 

IS. . .  63 

27 

27 

.7 

3.1 

340 

0 

28 

17 

.3 

SEP 

29...  56 

OCT 

32 

27 

.7 

2.9 

320 

0 

34 

14 

.2 

26...  54 

33 

27 

.7 

2.3 

320 

0 

33 

14 

.3 

NOV 

30...  59 

DEC 

35 

28 

.7 

2.3 

340 

0 

36 

17 

.2 

22...  56 

33 

27 

.7 

2.2 

320 

0 

36 

15 

.2 

JAN  ,  1976 

25  .  .  .  5S 

FEB 

31 

25 

.7 

2.3 

320 

6 

35 

13 

.3 

27...  31 

MAR 

1  4 

9.6 

.4 

1.3 

150 

0 

16 

6.1 

.1 

22...  2S 

APR 

12 

8.3 

.3 

1.7 

130 

0 

20 

5.6 

.1 

27...  6? 

may 

34 

26 

.7 

2.9 

320 

0 

52 

16 

.2 

It...  6b 

JUN  ,  1976 

37 

31 

.a 

2.9 

340 

0 

63 

18 

.2 

14...  57 

JUL 

37 

28 

.7 

.  2.5 

310 

“  — 

46 

14 

.2 

11...  60 

38 

28 

.7 

3.2 

320 

0 

49 

19 

.2 

AUG 

09...  55 

SEP 

32 

30 

.0 

2.8 

340 

0 

39 

16 

.2 

12...  59 

32 

28 

.7 

3.5 

320 

6 

37 

17 

.3 

3440411 1 1571000 

-  VERDE  R. 

1.3  MI. 

AS  UAK  CK 

MR  CORNvTLLE,A7. 

(LAT  34  40  41  LONG 

111  57  10) 

JUN  ,  1979 

12...  56 

34 

27 

.7 

2.7 

300 

0 

58 

12 

.2 

345954111441800  - 

OAK  CREEK 

A  f  CAVE 

SPRINGS  CAMPGROUND 

NR  SEOONA  (LAT  34 

59  54  LONG  111  44 

18) 

JUN  ,  1977 

20...  34 

16 

3.8 

.1 

.8 

180 

0 

3.6 

I.0 

.1 

3455361 11440100  -  OAK 

CREEK  A  I 

ENCTNOSO 

CAMP  GROUNDS  (LAT 

34  55  36 

LONG  111 

44  01  ) 

JAN  ,  1975 

20...  40 

18 

3.2 

.1 

.9 

219 

2.1 

2.8 

.  1 

345436111434000  -  OAK  CREEK 

BELOW  INhlAN  GARDENS  ILAT  34  53  36  LONG  111  43 

40) 

JAM  ,  1975 

20...  33 

JUN  ,  1977 

16 

4.4 

.2 

1.2 

193 

— 

2.1 

3.6 

1  .  1 

20...  33 

17 

5.2 

.2 

1.0 

190 

0 

2.6 

3.0 

.1 

1 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


SOLIDS, 

SOLIDS, 

NITRO- 

NITRO¬ 

phos¬ 

SILICA, 

RESIDUE 

SUM  OF 

SOL luS , 

nitro¬ 

GFN , 

GEN,  AM¬ 

phorus. 

DIS¬ 

AT  180 

CONSTI¬ 

DIS¬ 

gen, 

N02+N03 

MONIA  ♦ 

NITRO¬ 

PHOS¬ 

Ok  T  HO , 

SOLVED 

DEG,  C 

TUENTS, 

SOLVED 

NU2+N03 

DIS¬ 

ORGANIC 

GEN, 

PHORUS, 

DIS¬ 

(MG/L 

DIS¬ 

dis¬ 

(TONS 

TOTAL 

SOLVED 

TOTAL 

tutal 

TOT  AL 

SOLVED 

AS 

SOLVED 

solved 

HER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(M&/L 

(MG/L 

DATE 

SIU2) 

CMG/L ) 

(MG/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N) 

AS  NT 

AS  P) 

AS  P) 

09504200  -  VERDE 

R  NR  CORNVILLE,  ARIZ. 

(LAT 

34 

40  58  LONG  1 1 1 

57  28) 

NOV  ,  1976 

04...  1R 

352 

356 

.48 

.01 

.01 

.57 

.50 

.760 

.02 

DEC 

10...  18 
JAN  ,  1977 

310 

352 

.42 

.34 

.07 

.42 

.76 

.030 

.01 

14...  20 

346 

348 

.47 

.22 

.18 

.45 

.67 

.070 

.04 

FEB 

24...  19 

Mar 

335 

354 

.46 

.07 

.03 

.15 

.22 

.  060 

.01 

23...  17 

APR 

349 

358 

.#7 

.01 

.01 

.38 

.39 

.070 

.03 

27...  21 

352 

357 

.48 

.12 

.11 

.22 

.34 

.060 

.07 

mat 

25...  19 

JUN 

346 

308 

.47 

.07 

.07 

.33 

.40 

.  060 

.04 

21...  23 

344 

375 

.47 

.07 

.01 

.13 

.20 

.120 

.02 

JUL 

22...  22 
AUG 

337 

343 

.46 

.26 

.31 

.43 

.69 

.210 

.05 

18...  24 

344 

360 

.47 

.72 

.65 

.79 

1.5 

.380 

.03 

SEP 

29...  25 

OCT 

335 

350 

.46 

.26 

.26 

.03 

.29 

.200 

.03 

26...  21 
NOV 

330 

343 

.46 

.05 

.07 

.18 

.23 

.070 

.01 

30...  20 

343 

365 

.47 

.02 

.00 

.07 

.09 

.010 

.01 

DEC 

22...  20 
JAN  ,  1978 

341 

348 

.46 

.  1 1 

.10 

.10 

.21 

.040 

.00 

26...  21 
FEB 

327 

351 

.44 

.24 

.26 

.04 

.26 

.080 

.03 

27...  16 

165 

168 

.22 

.15 

.01 

.15 

.30 

.150 

.02 

mar 

22...  17 

APR 

143 

158 

.19 

.27 

.30 

.36 

.63 

.430 

.04 

27...  17 

mat 

339 

369 

.46 

.20 

.15 

.41 

.61 

.040 

.01 

11  ...  18 
JUN  ,  1970 

381 

404 

.52 

.21 

.25 

.24 

.45 

.070 

.02 

14...  20 

— 

358 

.49 

.04 

.05 

.38 

.42 

.010 

.01 

JUL 

11...  20 

AUG 

-- 

376 

.51 

.07 

.19 

.68 

.75 

.020 

.01 

09...  25 

SEP 

357 

370 

.49 

.40 

.39 

.57 

.97 

.110 

.03 

12...  23 

365 

.50 

.13 

.23 

.54 

.67 

.130 

.02 

344041111571000 

-  VERDE  R. 

1.3  Mi. 

A 8  OAK  CK 

NR 

CORNVILLE 

,A7.  (LAT 

34  40  41 

LONG 

111  57  10) 

JUN  ,  1979 

12...  19 

323 

357 

.44 

*  • 

.00 

”  ” 

*  * 

345954111441800  - 

OAK  CREEK 

AT  CAVE 

SPRINGS  CAMPGROUND  NR 

SEDONA 

(LAT  34  59 

54  LONG  111  44  18) 

JUN  ,  1977 

20...  13 

163 

162 

.22 

.05 

.05 

.05 

.10 

.030 

.01 

345536111440100  -  OAK 

CREEK  AT 

ENCINOSO 

CAMP  GROUNDS 

(LAT 

34 

55  36  LONG  111 

44  01  ) 

JAN  ,  1975 

20...  12 

169 

187 

.23 

“  ” 

.06 

— — 

*  “ 

.00 

3454-361  1  1  434000  -  OAK  CREEK 

BEL  UW  INDIAN 

GAR0ENS  (LAT  34 

53 

36  LONG 

111  43 

40) 

JAN  ,  1975 

20...  15 

JUN  ,  1977 

155 

172 

.21 

— 

.08 

— 

-- 

— 

.00 

20...  16 

155 

172 

.21 

.08 

.11 

.06 

.14 

.040 

.01 

Table  14. — Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


169 


ARSENIC 

BARIUM, 

total 

RECOV¬ 

BORON, 

TOTAL 

recov¬ 

BORON, 

DIS¬ 

CADMIUM 

total 

recov¬ 

CHRO¬ 

MIUM, 

TOTAL 

recov¬ 

COPPER, 

TOTAL 

RECOV¬ 

IRON, 

TOTAL 

RECOV¬ 

IRON, 

DIS¬ 

LEAD, 

total 

recov¬ 

TOTAL 

ERABLE 

erable 

SOLVED 

erable 

erable 

ERABLE 

ERABLE 

SOLVED 

erable 

(UG/L 

f  UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

DATE 

AS  AS) 

AS  BA) 

AS  B) 

AS  8) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  EE) 

AS  FE) 

AS  PB) 

09504200 

-  VERDE  R 

NR  CURNVILLE,  ARIZ. 

(LAT 

34 

40  58 

LONG  111 

57 

28) 

NOV  ,  1976 

04.  .  . 

16 

200 

250 

170 

<10 

0 

10 

580 

20 

100 

DEC 

10.  .  . 

JAN  ,  1977 

16 

200 

220 

180 

<10 

10 

10 

330 

20 

<100 

14.  .  . 

15 

100 

190 

160 

<10 

0 

10 

5 1  0 

10 

<100 

FEB 

24..  . 

IB 

200 

200 

160 

<10 

0 

<10 

160 

20 

<100 

MAR 

23. . . 

APR 

17 

200 

250 

160 

<10 

0 

10 

780 

30 

<100 

27  .  .  . 

May 

16 

100 

210 

170 

10 

0 

10 

640 

20 

100 

25.  .  . 

13 

200 

200 

150 

<10 

10 

<10 

480 

50 

<100 

JUN 

21  .  .  . 

15 

100 

210 

170 

<10 

10 

10 

830 

30 

<100 

JUL 

22.  .  . 

15 

300 

2b0 

170 

10 

1  0 

50 

3bOo 

10 

100 

AUG 

18.  .  . 

20 

400 

2b0 

180 

10 

10 

50 

4500 

70 

<100 

SEP 

2R. . . 

IB 

400 

190 

170 

<10 

10 

10 

290U 

10 

<100 

OCT 

26.  .  . 

22 

100 

240 

180 

<10 

10 

10 

1000 

30 

<100 

NOV 

30.  .  . 

17 

800 

250 

1  8  0 

0 

0 

9 

310 

30 

5 

DEC 

22... 

JAN  ,  1978 

15 

100 

200 

170 

1 

0 

14 

460 

40 

7 

26... 

FEB 

45 

200 

170 

160 

0 

0 

19 

940 

40 

5 

27... 

6 

100 

130 

70 

0 

10 

18 

2100 

20 

9 

MAR 

22.  .  . 

APR 

14 

300 

80 

70 

0 

10 

180 

8600 

10 

32 

27... 

1  1 

500 

200 

160 

2 

0 

18 

130 

30 

25 

may 

It... 

JUN  ,  1978 

14 

300 

340 

170 

0 

10 

24 

500 

10 

7 

14... 

14 

200 

230 

170 

1 

0 

11 

110 

20 

10 

JUL 

11... 

17 

300 

240 

180 

3 

0 

12 

150 

160 

25 

AUG 

09.  .  . 

14 

100 

240 

180 

4 

10 

31 

1700 

<10 

32 

SEP 

12.  .  . 

14 

400 

260 

270 

2 

0 

30 

1500 

10 

12 

344041111571000  - 

VERDE  R.  1 

.3  MI.  AB 

OAK  ck 

NR  CORNVlLLE 

A7. 

(LAT 

34  40 

41  LONG 

111 

57  10) 

JUN  ,  1979 

12... 

**  ** 

110 

20 

345954111441800  -  OAK 

CREEK 

AT  CAVE 

springs  campground  nr 

SEDONA 

(LAT  34  59  54  LONG 

111  44  18) 

JUN  ,  1977 

20...  4 

100 

50 

9  <10 

10 

<10  40 

30  <100 

345536111440100  -  OAK  CREEK  AT  ENCINOSO  CAMP  GROUNDS  CI.AT  34  55  36  LONG  111  44  Ul) 


JAN  ,  1975 

20...  --  --  --  10  --  --  --  --  20 


3454361 11434000  -  OAK  CREEK  BELOW  INDIAN  GARDENS  (LAT  34  S3  36  LONG  111  43  40) 


JAN  ,  1975 
20.  .  . 

„ 

„ 

__ 

„ 

.. 

.. 

JUN  ,  1977 
20... 

0 

a 

.2 

0 

<10 

10 

.6 

.00 

a 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


MANGA¬ 

NESE, 

total 

recov¬ 

erable 

MANGA¬ 

NESE, 

dis¬ 

solved 

MERCURY 

total 

recov¬ 

erable 

SELE¬ 

NIUM, 

total 

SILVER, 
TOT  AL 
recov¬ 
erable 

ZINC, 

total 

RECOV¬ 

ERABLE 

carbon, 

ORGANIC 
TOT  AL 

CYANIDE 

TUTaL 

PHENOLS 

DATE 

CUG/L 

AS  MN) 

CUG/L 

AS  MN) 

(UG/L 

AS  HG) 

(UG/L 

AS  SE) 

d'G/L 

AS  AG) 

(UG/L 

AS  ZN) 

(mg/l 

AS  C) 

(MG/L 

AS  CN) 

(UG/L) 

NOV  , 

04.  .  . 

197b 

09504200  - 

40  10 

VERDt  R  NR 

.0 

CORNVILLF,  ARIZ. 

1  <10 

(LAT  34 

40 

40  58  LONG 

1  .4 

111  57 

.00 

a*) 

3 

DEC 

10... 

40 

20 

.0 

1 

<10 

50 

.8 

.00 

0 

jan  , 

14.  .. 

1977 

40 

20 

.2 

1 

<10 

30 

.7 

.00 

0 

FEB 

24.  .. 

20 

20 

.0 

1 

<10 

20 

1  .T 

.00 

1 

MAR 

23... 

40 

10 

.1 

1 

<10 

30 

2.2 

.00 

2 

APR 

27... 

60 

30 

.1 

1 

<10 

20 

1  .6 

.00 

p 

may 

25... 

40 

20 

.1 

1 

<10 

30 

2.0 

.00 

? 

JUN 

21... 

70 

20 

.0 

2 

<10 

60 

2.2 

.00 

? 

JUL 

22... 

130 

0 

.0 

t 

<10 

1 1  0 

2.9 

.00 

f\ 

AUG 

18.  .  . 

220 

8 

.2 

0 

<10 

110 

6.3 

.00 

7 

SEP 

29 . .  . 

110 

0 

.0 

0 

<10 

60 

2.8 

.00 

a 

OCT 

28... 

60 

20 

.4 

1 

<10 

-  50 

1  .3 

.00 

0 

NOV 

30... 

30 

S 

.0 

1 

0 

10 

1  .2 

.00 

a 

DEC 

2?... 

30 

20 

.0 

1 

1 

20 

1  .2 

.00 

2 

JAN  , 
26... 

1978 

40 

20 

.0 

1 

1 

40 

1.7 

.00 

a 

FEB 

27... 

50 

10 

.0 

0 

0 

50 

4.9 

.00 

a 

mar 

22... 

240 

10 

.0 

3 

1 

280 

7.8 

.00 

0 

APR 

27... 

40 

30 

.0 

1 

0 

60 

1  .7 

.00 

0 

MAY 

11... 

70 

30 

.0 

1 

0 

90 

2.4 

.  Oo 

0 

JUN  , 

14... 

1978 

30 

10 

.0 

1 

0 

30 

2.0 

.00 

1 

JUL 

11... 

40 

40 

.0 

1 

0 

40 

3.1 

.00 

1 

AUG 

09... 

100 

10 

.0 

1 

4 

60 

2.4 

.00 

2 

SEp 

12... 

80 

10 

4.5 

0 

0 

60 

3.7 

.00 

0 

3440411 1 1571000 

-  VERDE 

R.  1.3 

MI.  AB  DAK 

CK  NR 

CORNVILLE 

AZ.  (LAT 

34  40  41 

LONG  111 

57  10) 

JUN  , 

12.  .  . 

1979 

345954111441800  -  OAK  CREEK  AT  CAVE  SPRINGS  CAMPGROUND  NR  SEOONA  ILAT  34  59  84  LONG  111  44  18} 


JUN  ,  1977 

20...  0  0  .1  0  <10  20  .4  .00  4 

34953bl 1 1440100  -  OAK  CREEK  AT  ENCINOSO  CAMP  GRuUNOS  (LAT  34  55  3b  LONG  111  44  01) 

JAN  ,  1975 

20... 

34543bl 1 1434000  -  OAK  CREEK  BELOW  INDIAN  GARDENS  CLAT  34  53  3b  LONG  111  43  40) 

<100 


JAN  ,  1975 
20... 

_  _ 

10 

10 

JUN  ,  1977 
20... 

5 

0 

60 

10 

<10 

10 

<10 

50 

30 
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Table  14. --Chemical  analyses 

of  water 

from  selected  streamflow 

sites  in 

the  upper 

Verde  River 

area — Continued 

SPE¬ 

COL  I  - 

CIFIC 

FURM, 

hard¬ 

STREAM- 

CON¬ 

FECAL, 

HARD¬ 

ness, 

FLOm, 

DUCT¬ 

TUR¬ 

OXYGEN, 

0.7 

NESS 

noncar¬ 

INSTAN¬ 

ANCE 

PH 

TEMPER¬ 

BID¬ 

DIS¬ 

UM-MF 

(MG/L 

bonate 

time 

TANEOUS 

(micru- 

ATURE 

ITY 

SOLVED 

(COLS./ 

AS 

(MG/L 

DATE 

(CFS) 

MHUS) 

(UNITS) 

(DEG  C) 

(JTU) 

(MG/L) 

100  ML  1 

CACOi) 

C  A  C  ( 1  "*  5 

OCT  , 
11... 

1978 

1650 

09504420 

30 

-  OAK 

300 

CRFtK  AT 

6.4 

SEDOIMA,  A  7  . 

16.5 

(LAT  34 

53  13  LONG 

111  43 

4 

49) 

140 

0 

NOV 

15... 

1  BOO 

E12o 

175 

6.0 

12 

10.7 

K  4  32 

80 

9 

DEC 

IS... 

1  330 

42 

240 

6.4 

5.0 

1 

10.8 

5 

140 

12 

JAN  , 

17... 

197V 

1100 

E2500 

86 

4.5 

11.7 

130 

41 

1 

FEB 

IS... 

1330 

E  1  6  0 

155 

8.3 

6.5 

.  _ 

10.4 

Kb 

77 

5 

MAP 

14.  .  . 

1530 

E50O 

88 

8.1 

5.5 

11.2 

K  8 

47 

7 

APR 

15... 

1630 

F  300 

1  0« 

8.1 

12.0 

_  _ 

9.6 

K  2 

53 

11 

may 

10... 

1  400 

43 

270 

8.5 

11.0 

_  _ 

9.3 

K  4 

180 

8 

JUN 

14... 

1430 

28 

285 

8 . 4 

1.0 

_  _ 

11.0 

K  6 

150 

0 

JUL 

1?.  .  . 

1600 

27 

305 

_  _ 

20.0 

1 

7.4 

K8 

1  40 

0 

AUG 

11... 

1400 

30 

280 

6.7 

20.0 

1 

8.5 

K 1  1 

140 

0 

SEP 

26.  .  . 

1200 

29 

315 

8.6 

15.0 

_  _ 

8.4 

Kb 

160 

5 

34533311 1435000 

-  uak 

creek 

ABOVE  BLACK  DITCH 

(LAT  34 

53 

33 

LONG 

111 

43 

50) 

JAN 

20. 

,  1 975 

..  1340  32 

305 

8.3  7.5 

-- 

— 

— 

170 

7 

34503611 1463700 

-  OAK 

creek 

AT  CHAVEZ  CROSSING 

(LAT  34 

50 

36 

LONG 

111 

46 

37) 

JAN 

20. 

,  1 975 

1055  30 

308 

8.3  5.5 

— 

— 

— 

1  60 

1 

34493211 1474500 

-  oak 

CREEK 

BELOW  DUNCAN  DITCH 

(LAT  34 

49 

32 

LONG 

111 

47 

45) 

JAN 

20. 

,  1  975 
..  1520 

22 

309 

8.3 

— 

-- 

— 

— 

160 

0 

09504440 

-  OAK 

CREEK  AT  RED 

ROCK 

CROSSING  NR 

SEDONA , AR I 7 

(LAT  34 

49  28 

LONG  111 

48  20) 

OCT 
11 . 

,  1978 

1320 

14 

310 

6.2 

18.5 

9.6 

45 

150 

0 

NOV 

15. 

..  0930 

117 

155 

7.3 

5.0 

15 

10.4 

K  28  0 

76 

6 

dec 

13. 

..  1000 

41 

265 

6.5 

5.0 

1 

11.4 

20 

140 

4 

JAN 

17. 

,  1 979 

..  0800 

E  2500 

165 

_  _ 

6.0 

10.7 

260 

80 

5 

FEB 

13. 

1745 

158 

165 

8.3 

7.0 

10.7 

K20 

95 

60 

Mar 

14. 

1330 

E450 

89 

6 . 6 

6.0 

10.9 

K7 

46 

5 

APR 

18. 

1430 

303 

1  03 

8.2 

13.0 

_  _ 

9.8 

K  1 

52 

3 

May 

10. 

1130 

37 

285 

8.3 

12.0 

10.1 

K6 

160 

20 

JUN 

13. 

..  1530 

20 

300 

8.5 

25.0 

7.6 

80 

t  7  0 

0 

JUL 

12. 

..  1330 

14 

316 

6.2 

26.0 

1 

7.5 

150 

5 

AUG 

11. 

0900 

18 

310 

6.2 

23.0 

1 

7.8 

26 

160 

0 

SEP 

26. 

1530 

17 

323 

8.4 

21.0 

-» 

— 

K  1  4 

160 

0 

344918111495100  - 

OAK  CREEK  AT 

CROSS 

CREEK  RANCH 

(LAT  34  49 

18  LONG 

111  49 

51) 

JAN  , 
20.  . 

1975 

.  1235  27 

311 

8.4 

1 

• 

1 

1 

• 

1 

IT 

nC 

lbO 

0 

JAN  , 

20. . 

344732111532200 

1975 

.  1420  2b 

-  Oak  creek 

315 

AT  HIDOEN 

8.4 

VALLEY  (LAT  34  47  32  LONG  111  53  22) 

8.0 

160 

0 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


MAGNE¬ 

SODIUM 

POTAS¬ 

CHLO¬ 

FlUO- 

calcium 

SIUM, 

SODIUM, 

AD¬ 

SIUM, 

BICAR¬ 

SULFATE 

RIDE, 

RIOE » 

dis¬ 

DIS¬ 

DIS¬ 

SORP¬ 

DIS¬ 

BONATE 

CAK- 

DIS¬ 

DIS¬ 

DIS¬ 

solved 

SOLVED 

SOLVED 

TION 

SOLVED 

(MG/L 

RONATE 

SOLVED 

SOLVED 

SOLVED 

(MG/L 

(MG/L 

(MG/L 

RATIO 

(MG/L 

AS 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE 

AS  CA) 

AS  MG) 

AS  NA) 

AS  KJ 

HC03) 

AS  C03) 

AS  S04) 

AS  CL) 

AS  F) 

OCT  , 
It... 

1478 

51 

09504420 

16 

-  OAK  CREEK 

4.0 

AT 

.2 

SEDONA,  AZ. 

.4 

(LAT  34  53 

180 

13  LONG 

2 

111  43 

4.1 

49) 

3.1 

.1 

NOV 

15... 

18 

8.4 

2.8 

.1 

86 

_ — 

4.9 

2.4 

.1 

dec 

13... 

50 

15 

4.5 

.2 

.8 

150 

1 

4.0 

3.0 

.1 

JAN  , 

IT... 

1974 

8.9 

4.6 

1.8 

.1 

.8 

49 

4.8 

1.1 

.0 

fer 

13... 

17 

8.4 

9.1 

.5 

.6 

88 

0 

4.2 

1.9 

.1 

Mar 

14... 

11 

4.7 

2.0 

.1 

.5 

49 

0 

6.1 

1.3 

.0 

APR 

1«... 

12 

5.7 

2.0 

.1 

.7 

52 

0 

4.5 

1.0 

.1 

may 

10... 

46 

lb 

4.6 

.1 

1.0 

170 

20 

5.1 

2.9 

.1 

JUN 

14... 

35 

15 

5.0 

.2 

1.0 

180 

9 

2.7 

6.7 

.1 

JUL 

1?... 

30 

15 

4.4 

.2 

1.1 

190 

3.6 

3.0 

.  1 

AUG 

11  ... 

31 

16 

4.8 

.2 

1.1 

190 

2 

5.0 

3.2 

.1 

SEP 

26... 

34 

1  7 

5.4 

.2 

.8 

_  _ 

5.5 

2.7 

.1 

345333111435000  - 

UAK 

creek 

ABuVt  bLACK  DITCH 

(LAT  34 

53  33  LONG  111  43 

50) 

JAN  ,  1975 

20...  41 

16 

4.7 

.2 

1.1 

197 

-  - 

1.6 

2.8 

.1 

345036111463700  - 

OAK 

creek 

AT  CHAVEZ 

CROSSING 

(LAT  34 

50  36  LUNG 

111  46 

37) 

JAN  ,  1975 

20...  35 

18 

4.4 

.2 

1  .  1 

196 

-- 

1.5 

2.6 

.1 

344932111474500  - 

OAK 

CREEK 

BELOW  DUNCAN  DITCH 

(LAT  34 

49  3?  LUNG 

111  47 

45) 

JAN  ,  1975 

20...  36 

16 

4.7 

.2 

1.4 

201 

-- 

2.8 

3.5 

.  1 

09504440 

-  OAK 

CREEK 

AT  RED  ROCK  CROSSING  NR 

SEDUNA , 

AR I 7  (LAT  34 

49  28 

LONG  111 

48  20) 

OCT  ,  1978 

11...  33 

NOV 

17 

5.0 

.2 

.9 

200 

0 

4.5 

3.6 

.1 

15...  17 

DEC 

8.2 

2.8 

.1 

.8 

86 

0 

3.5 

2.6 

.1 

13...  31 

JAN  ,  1979 

16 

4.4 

.2 

.9 

170 

0 

4.9 

3.4 

.1 

17...  18 

fer 

8.6 

2.3 

.1 

1.1 

92 

-- 

8.6 

3.8 

.1 

13...  20 

Mar 

11 

3.1 

.1 

.7 

43 

0 

10 

2.2 

.1 

14...  11 

APR 

4.6 

1.9 

.1 

.5 

51 

0 

2.5 

1.1 

.0 

18...  12 
may 

5.3 

2.0 

.1 

.6 

60 

0 

3.1 

1.1 

.1 

10...  36 

JUN 

17 

4.8 

.2 

1.1 

170 

0 

7.2 

3.3 

.1 

13...  37 

JUL 

18 

7.0 

.2 

1.5 

210 

0 

4.5 

8.1 

.1 

12...  33 

AUG 

17 

4.7 

.2 

1.4 

180 

0 

3.6 

3.5 

.1 

11...  34 

SEP 

17 

4.9 

.2 

1.5 

200 

0 

5.4 

3.7 

.1 

26...  34 

16 

5.5 

.2 

1.2 

-- 

-- 

8.3 

3.1 

.1 

344918111495100  - 

oak  creek  at  cruss  creek  ranch  (lat  34  49  ia  long 

111  49  51 ) 

JAN  ,  1975 

20...  36 

16 

4.6 

.2 

1.1 

203 

0 

2.2 

3.8 

.1 

344732111532200  -  OAK 

CREEK 

AT  HIDDEN 

valley 

(LAT  34 

47  32  LONG  111  53  22) 

JAN  ,  1975 

20...  38 

17 

4.5 

.2 

1.0 

204 

0 

1.7 

2.7 

.1 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


173 


SOLIDS, 

SuLIDS, 

NITRO¬ 

NITRO¬ 

PHOS¬ 

SILICA, 

RESIDUE 

SUM  OF 

SOLIDS, 

NITRO¬ 

GEN, 

GEN,  AM¬ 

PHORUS 

DIS¬ 

AT  180 

CONSTI¬ 

DIS¬ 

GEN, 

N02+N03 

MONIA  + 

NITRO¬ 

PHOS¬ 

ORTHO 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

N02+N03 

DIS¬ 

ORGANIC 

GEN, 

PHORUS, 

DIS¬ 

(MG/L 

DIS¬ 

DIS¬ 

(TONS 

TOTAL 

SOLVED 

TOTAL 

TOTAL 

TOTAL 

SOLVED 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE 

STU2) 

(MG/L) 

(MG/L) 

AC-FT) 

AS  Nj 

AS  N) 

AS  N) 

AS  N 1 

AS  P) 

AS  P) 

09504420 

-  OAK 

CREEK  AT  SEDONA,  AZ 

.  (LAT  34  53  13  LONG  111  43  49) 

OCT  ,  1978 

11...  15 

NOV 

— 

166 

.23 

.03 

.07 

.35 

.38 

.010 

.00 

15...  15 

115 

96 

.16 

.07 

.11 

.30 

.37 

.060 

.03 

DEC 

IS...  18 

JAN  ,  1979 

132 

149 

.18 

.02 

.10 

.06 

.08 

.020 

.00 

17...  9.5 

FEB 

56 

.08 

.07 

.14 

.48 

.55 

.230 

.01 

IS...  14 

MAR 

99 

.13 

.03 

.05 

.18 

.21 

.060 

.01 

14...  12 

APR 

62 

.08 

.02 

.08 

.16 

.18 

.050 

.01 

IP...  12 

64 

.09 

.01 

.00 

.14 

.15 

.  060 

.05 

MAT 

10...  13 

JUN 

-- 

193 

.26 

.02 

.02 

.03 

.05 

.020 

.02 

14...  14 

-- 

178 

.24 

.08 

.10 

.16 

.24 

.050 

.04 

JUL 

12...  15 

AUG 

159 

166 

.22 

.04 

.00 

.14 

.18 

.020 

.00 

11...  18 

SEP 

16  7 

173 

.23 

.03 

.03 

.10 

.13 

.020 

.01 

28 . . .  18 

“  ” 

172 

.23 

.04 

.02 

.28 

.32 

.010 

.00 

345333111435000  - 

OAK 

CREEK 

ABOVE  BLACK 

DITCH 

(LAT  34  53 

33  LONG 

111  43 

50) 

JAN  ,  1975 

20...  15 

158 

180 

.21 

*  ” 

.04 

“  • 

— — 

— — 

.01 

345036111463700  - 

oak 

creek 

at  Chavez  crusstng 

(LAT  34  50 

36  LONG 

111  46 

37) 

JAN  ,  1975 

20...  14 

150 

174 

.20 

*  “ 

.04 

*  ” 

— — 

— — 

.01 

344932111474500  - 

OAK 

CREEK 

6FLOW  DUNCAN 

DITCH 

(LAT  34  49 

32  LONG 

111  47 

45) 

JAN  ,  1975 

20...  15 

162 

179 

.22 

— 

.05 

— 

— 

— 

.00 

09504440 

-  OAK  CREEK  AT  RED 

ROCK 

CROSSING  NR 

SEDONA, ARIZ 

(LAT  34 

49  28 

long  111 

48  20) 

OCT  ,  1978 

11...  16 

179 

.24 

.05 

.05 

1.7 

1.8 

.010 

.01 

NQV 

15...  13 

112 

91 

.15 

.06 

.07 

.36 

.42 

.060 

.03 

dec 

13...  15 

152 

lbO 

.21 

o 

o 

.07 

.22 

.22 

.020 

.01 

JAN  ,  1979 

17...  9.0 

98 

.13 

.13 

.14 

.46 

.59 

.240 

.02 

FEB 

13...  IS 

82 

.  1 1 

.08 

.12 

.42 

.50 

.100 

.02 

Mar 

14...  12 

59 

.08 

.05 

.03 

.15 

.20 

.040 

.02 

APR 

18...  12 

66 

.09 

.01 

.04 

.19 

.20 

.060 

.04 

may 

10...  13 

166 

.23 

.00 

.01 

.04 

.04 

.020 

.02 

JUN 

13...  14 

194 

.26 

.03 

.00 

.21 

.24 

.060 

.02 

JUL 

12...  16 

179 

1  o  8 

.24 

.01 

.00 

.14 

.15 

.010 

.00 

AUG 

11...  16 

171 

181 

.23 

.02 

.02 

.02 

.04 

.010 

.01 

SEP 

26...  17 

-- 

183 

.25 

.02 

.01 

.40 

.42 

.020 

.03 

3449181 1 1495100  -  OAK 

CREEK  AT 

CRUSS 

CREEK  RANCH 

(LAT  34  49 

18  LONG 

111  49 

51) 

JAN  ,  1975 

20...  14  162 

178 

.22 

.04 

— 

.00 

344732111532200  - 

OAK  CREEK 

AT  HIDDEN  VALLEY 

(LAT  34  47  32  LONG  111  53  22) 

JAN  ,  1975 

20...  14  164 

180 

1 

1 

0\J 

rvj 

o 

ft 

1 

• 

• 

1 

.01 

174 
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CHRO- 


BARIUM, 

BORON, 

CADMIUM 

M I  UM , 

COPPER, 

IRON, 

LEAD, 

total 

TOTAL 

BORON, 

TOTAL 

TUTAL 

total 

TOTAL 

IRON, 

total 

ARSENIC 

recov¬ 

recov¬ 

OIS- 

recov¬ 

RECOV¬ 

recov¬ 

RECOV¬ 

DIS¬ 

recov¬ 

TOTAL 

erable 

erable 

SULVED 

erable 

ERABLE 

erable 

ERABLE 

SOLVED 

erable 

IUG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

DATE 

AS  AS) 

AS  BA) 

AS  B) 

AS  0) 

AS  CD) 

AS  CR) 

AS  CUl 

AS  FE) 

AS  FE) 

AS  PB) 

09504420  - 

Oak  creek  at 

SEDONA,  AZ 

(LAT  34 

53 

13  LONG 

Ill  43 

49  J 

OCT  ,  197B 

11...  5 

200 

100 

30 

0 

0 

4 

50 

<10 

1 

NOV 

15...  3 

DEC 

100 

70 

20 

0 

4 

750 

240 

39 

13...  4 

200 

bO 

20 

7 

10 

3 

70 

30 

77 

JAM  ,  1979 

17...  2 

FEB 

20 

70 

30 

-- 

0 

17 

6400 

110 

— 

13...  2 

100 

60 

60 

0 

4 

130 

40 

— 

MAR 

14...  1 

APR 

0 

70 

20 

5 

10 

7 

420 

150 

110 

IB...  5 

100 

80 

60 

0 

0 

5 

350 

40 

13 

May 

10...  7 

JUN 

200 

340 

30 

0 

10 

0 

30 

10 

19 

14...  5 

JUL 

200 

20 

10 

1 

10 

1 

50 

0 

9 

12...  6 

200 

40 

440 

0 

0 

6 

30 

10 

15 

aug 

11...  5 

SEP 

200 

50 

20 

0 

0 

8 

40 

10 

5 

26...  5 

100 

40 

20 

0 

0 

1 

50 

<10 

4 

345333111435000  - 

OAK 

CREEK 

ABOVE  BLACK  DITCH 

(LAT  34  53  33  LONG  111  43  50) 

JAN  ,  1975 

20... 

—  — 

20 

•  • 

“  “ 

”  * 

10 

345036111463700  - 

OAK 

creek 

AT  CHAVFZ  C ROSS T NG 

(LAT  3a 

50 

36  LONG 

111  46 

37) 

JAN  ,  1975 

20... 

—  — 

20 

“  “ 

“  “ 

10 

*  * 

344932111474500  - 

oak 

creek 

BELOW  DUNCAN 

DITCH 

(LAT  3a 

a9 

32  LONG 

111  47 

45) 

JAN  ,  1975 

20... 

-  “ 

—  — 

10 

~  • 

•  - 

— — 

— — 

60 

09504400 

-  OAK  CREEK 

AT  RED  ROCK  CROSSING  NR 

SEDUNA.ARIZ 

(LAT  34 

49  28 

LONg 

1!  1 

48  20) 

OCT  ,  1978 

11...  4 

NOV 

-- 

90 

30 

0 

0 

4 

90 

10 

1 

15...  3 

DEC 

0 

70 

20 

5 

0 

5 

730 

90 

60 

13...  4 

200 

40 

20 

5 

0 

3 

80 

40 

19 

JAN  ,  1979 

17...  3 

feb 

10 

80 

30 

-- 

0 

14 

4800 

40 

— 

13...  4 

MAR 

100 

70 

20 

2 

0 

10 

3600 

30 

-- 

14...  1 

0 

70 

20 

9 

10 

7 

400 

130 

mm 

APR 

lfl...  4 

may 

1  00 

60 

60 

0 

0 

6 

320 

40 

61 

10... 

JUN 

200 

190 

40 

1 

10 

2 

60 

10 

24 

13...  4 

200 

40 

20 

1 

10 

1 

150 

20 

23 

JUL 

12. . .  4 

AUG 

200 

40 

10 

0 

0 

36 

110 

30 

15 

11...  4 

SEP 

200 

80 

20 

0 

0 

5 

250 

10 

15 

26...  5 

100 

50 

20 

0 

10 

I 

120 

10 

0 

344918111495100  -  OAK  CREEK 

AT  CRUSS 

CREEK 

RANCH  (LAT  34 

49 

18  LONG 

111  49 

51) 

JAN  ,  1975 

20... 

— 

— 

20 

— 

-- 

— 

— 

30 

-- 

3447321 11532200  -  OAK  CREEK  AT  HIDDEN  VALLEY  (LAT  34  47  32  LONG  111  53  22) 


JAN 

20 


1975 


10 


10 
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DATE 


manga¬ 

nese. 

MANGA¬ 

MERCURY 

SILVER, 

7  I  NC  , 

total 

NESE, 

TOTAL 

SELE¬ 

TOTAL 

TOTAL 

CARBON, 

recov¬ 

DIS¬ 

RECOV¬ 

NIUM, 

RECOV¬ 

recov¬ 

ORGANIC 

CYANIDE 

erable 

SOLVED 

ERABLE 

TOTAL 

ERABLE 

erable 

TOTAL 

TOTAL 

PHENOLS 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

IUG/L 

(UG/L 

(MG/L 

(MG/L 

AS  MN) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

09504420  -  OAK  CREEK  AT  SEDONA,  A7.  (LAT  34  57  13  LONG  111  43  49) 


OCT  ,  1978 


11... 

NOV 

10 

2 

.0 

0 

0 

10 

1.9 

.00 

5 

IS... 

DEC 

0 

5 

.0 

0 

0 

30 

6.1 

.00 

2 

13... 

JAN  ,  1979 

20 

z 

.0 

0 

0 

10 

1.5 

.00 

1 

17... 

FEB 

270 

0 

.1 

0 

1 

30 

17 

.00 

1 

17... 

MAR 

10 

a 

.0 

0 

1 

10 

2.2 

.00 

3 

14.  .  . 

APR 

10 

0 

.0 

0 

0 

10 

7.4 

.00 

4 

18.  .  . 

MAY 

10 

2 

.1 

0 

0 

20 

7.2 

.00 

2 

10.  .  . 

JUN 

0 

10 

.1 

0 

0 

30 

.00 

4 

14... 

JUL 

0 

G 

.0 

0 

0 

20 

2.1 

.00 

0 

12... 

AUG 

0 

<1 

.1 

0 

0 

10 

.5 

.00 

2 

11  ... 

SEP 

0 

1 

.0 

0 

0 

lu 

.6 

.00 

3 

26... 

10 

4 

.1 

0 

0 

10 

— 

.00 

1 

345333111435000  -  OAK  CREEK  ABOVE  BLACK  OITCH  (LAT  34  53  33  LONG  111  43  50) 


JAN  ,  1975 

BO... 


345036111463700  -  OAK  CREEK  AT  CHAVEZ  CRUSSTNG  (LAT  34  50  36  LONG  111  46  37) 

JAN  ,  1975 

3449321 1 1474500  -  OAK  CREEK  BELOW  DUNCAN  DITCH  (LAT  34  49  32  LUNG  111  47  45) 

JAN  ,  1975 

20... 


09504440  -  OAK  CREEK  AT  RED  ROCK  CROSSING  NR  SEDUNA ,  AR  I  Z  (LAT  34  49  28  LUNG  111  48  201 


OCT  ,  1978 
11... 

10 

9 

.0 

0 

0 

10 

3.1 

.00 

a 

NOV 

15... 

20 

10 

.0 

0 

0 

20 

6.8 

.00 

0 

DEC 

13... 

20 

9 

.0 

0 

0 

20 

1  .7 

.00 

2 

JAN  ,  1979 

17... 

260 

20 

.0 

0 

1 

30 

12 

.00 

4 

FEB 

13... 

100 

0 

.1 

0 

1 

20 

6.0 

.00 

3 

MAR 

14... 

20 

0 

.2 

0 

0 

20 

3.5 

.00 

4 

APR 

18.  .  . 

10 

2 

.1 

0 

1 

30 

3.0 

.00 

2 

MAY 

10.  .  . 

0 

10 

.2 

1 

0 

30 

.7 

.00 

5 

JUN 

13. . . 

20 

10 

.1 

0 

a 

10 

_ 

.00 

0 

JUL 

12... 

20 

a 

.1 

0 

0 

70 

1.7 

.00 

3 

AUG 

11... 

20 

10 

.0 

0 

0 

20 

•  8 

.00 

0 

SEP 

26... 

10 

10 

.1 

0 

0 

10 

— 

.00 

3 

344918111495100  - 

OAK  CREEK 

AT  CROSS  CREEK  RANCH  (LAT 

34  49 

18  LONG  111 

49  51) 

JAN  ,  1975 
20... 

— 

— 

— 

-- 

— 

— 

— 

— 

— 

344732111532200 

-  OAK  CREEK  AT 

HIDDEN  VALLEY 

(LAT  34 

47  32 

LONG  111  53 

22) 

JAN  ,  1975 
20... 
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SPE-  CUE  I - 

CIFIC  FURM,  HARD- 


stream- 

con¬ 

FECAL, 

HARD¬ 

NESS, 

flow. 

duct¬ 

tur¬ 

OXYGEN, 

0.7 

NESS 

NONCAR- 

instan¬ 

ance 

PH 

temper¬ 

bid¬ 

DIS¬ 

UM-MF 

(MG/L 

BHNA  1 F 

time 

taneous 

(MICRO- 

ature 

ity 

SOLVED 

(COLS./ 

AS 

(MG/L 

DATE 

(CFS) 

mHOS  ) 

(UNITS) 

(DEG  C) 

(JTU) 

(MG/L) 

100  ML) 

CAC03) 

CACU3) 

09504500  -  OAK  CREEK  NEAR  CURNVILLE,  A  R 1 7 .  (EAT  34  45  5b  LONG  111  53  £4) 


SEP  , 
14.  .  . 

1967 

1  120 

25 

396 

7.5 

22.0 

.... 

198 

64 

APR  , 
15... 

1  968 

1  330 

63 

210 

7.1 

16.0 

mm 

104 

1 

OCT  , 

12... 

1971 

1630 

25 

380 

8.1 

22.0 

m  v 

_  „ 

190 

0 

APR  , 
10..  . 

1973 

1900 

764 

112 

7.5 

10.0 

mm 

_  _ 

56 

4 

MAR  , 
24... 

197b 

1  b30 

298 

180 

8.0 

15.0 

10 

8.4 

m  _ 

60 

7 

APR 

20. . . 

1600 

383 

110 

7.9 

14.0 

28 

8.4 

_  _ 

55 

0 

may 

24... 

1800 

27 

360 

8.2 

22.5 

1 

7.9 

_  _ 

160 

3 

JUN 

29.  .  . 

1  b  30 

12 

420 

8.0 

26.0 

1 

8.0 

.  _ 

210 

1 

JUL 

30.  .  . 

1  1  30 

23 

382 

8.2 

24.0 

20 

_  _ 

190 

0 

AuG 

31  .  .  . 

1800 

lb 

405 

8.1 

23.0 

1  5 

6.4 

210 

0 

SEP 

29.  .  . 

1400 

37 

355 

8.3 

22.0 

25 

_  _ 

180 

0 

NOV 

11... 

1430 

35 

380 

8.1 

15.0 

6 

9.4 

BIO 

190 

4 

DEC 

13... 

1330 

36 

360 

6.4 

9.0 

3 

11.0 

B  1  4o 

190 

0 

JAN  , 
14.  .  . 

1977 

1600 

37 

350 

8.2 

9.0 

3 

10.0 

B  1  40 

180 

0 

FEB 

24.  .  . 

1600 

42 

340 

6.1 

25 

_  _ 

61 

160 

0 

mar 

23... 

1400 

30 

340 

8.3 

17.0 

6 

10.6 

B8 

190 

0 

APR 

27  .  .  . 

1700 

26 

355 

8.5 

22.5 

6 

8.2 

no 

190 

0 

may 

25... 

1315 

33 

350 

8.3 

23.0 

6 

7.4 

B  420 

1  90 

6 

JUN 

20.  .  . 

1430 

16 

410 

8.4 

25.0 

6 

9.4 

84 

190 

5 

JUL  , 

22.  .  . 

1  977 

1  430 

27 

360 

7.7 

27.0 

60 

6.5 

670 

180 

0 

AUG 

18.  .  . 

1300 

31 

335 

8.1 

28.5 

86 

7.2 

560 

180 

0 

SEP 

29... 

1500 

32 

365 

8.1 

24.5 

25 

56 

180 

0 

OCT 

28.  .  . 

1500 

27 

3b0 

6.2 

18.5 

5 

9.0 

630 

200 

0 

NuV 

30... 

1400 

35 

375 

8.3 

12.0 

3 

9.6 

64 

200 

2 

DEC 

22... 

1300 

35 

350 

8.3 

8.0 

4 _ 

10.7 

K  4 

240 

0 

JAN  , 

26.  .  . 

1978 

1200 

49 

565 

8.4 

7.5 

5 

10.9 

34 

170 

10 

FEB 

27... 

1500 

269 

120 

7.7 

7.0 

15 

10.6 

40 

61 

3 

mar 

01... 

1600 

12200 

100 

7.7 

6.0 

_  _ 

_  _ 

61 

0 

22... 

1  100 

2170 

145 

7.9 

11.0 

120 

9.4 

560 

60 

10 

APR 

27... 

1  000 

28 

410 

8.1 

18.0 

1 

8.8 

160 

190 

4 

may 

11... 

1000 

25 

365 

8.0 

19.5 

9.6 

1  900 

JUN 

14... 

1030 

20 

400 

8.3 

29.0 

„ _ 

300 

220 

18 

JUL 

11... 

0900 

18 

420 

8.2 

23.0 

7.8 

K  1  400 

200 

8 

AUG 

09... 

1245 

18 

410 

8.0 

23.5 

20 

7.7 

67  0 

190 

0 

SEP 

12... 

0930 

19 

380 

8.7 

21.0 

— 

— 

1  200 

210 

9 

3445321 11533300 

-  OAK 

CREEK  BELOW 

PAGE  SPRINGS  HATCHERY  (LAT 

34  45  3? 

LONG  111 

53  33) 

JAN  , 
20.  .  . 

1975 

1  330 

59 

372 

6.2 

14.0 

— 

— 

— 

190 

0 

APR  , 
25.  .  . 

344550111543501  - 

1974 

5.2 

SPRING  CR  1 

546 

.8  MI 

7.9 

ABOVE  MOUTH 

19.0 

(LAI  34 

45  50  LUNG 

111  54 

35.01 ) 

26  0 

31 

3440521  115bl200  -  OAK  CREEK  A8  CON  WITH  VERDE  R .  NR  CORN V  I LLE , AR I Z  (LAT  34  40  52  LONG  111  5b  \ 


JUN  ,  1977 

21...  1000  33  430  8.0  21.0  10  7.7  812  230  5 
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CALCIUM 

MAGNE¬ 

SIUM, 

SODIUM, 

SODIUM 

AD- 

POTAS¬ 

SIUM, 

BICAR¬ 

sulfate 

chlo¬ 

ride, 

fluo¬ 
ride  , 

DIS¬ 

dis¬ 

DIS¬ 

SURH- 

DIS¬ 

BONATE 

CAR- 

DIS- 

DIS¬ 

dis¬ 

SOLVED 

solved 

SOLVED 

T  TUN 

SOLVED 

(MG/L 

bunate 

SOLVFU 

SOLVED 

solved 

(MG/L 

(MG/L 

(MG/L 

RATIO 

(MG/L 

AS 

(MU/L 

( MG/L 

(MG/L 

(MG/L 

DATE  AS  CA) 

AS  MG  1 

AS  NA) 

AS  K) 

HCOJ) 

AS  CO  3 ) 

AS  SU4) 

AS  CL) 

AS  F) 

09504500 

-  OAK  CREEK 

IVE  aR 

CORNVILLE, 

ARI7.  (LAT  34  45  56  LONG  111  53  24) 

SEP  ,  1967 

14...  47 

20 

224 

0 

4.0 

10 

.0 

APR  ,  1968 

IS...  24 

tl 

_  _ 

_  — 

12b 

0 

5.0 

3.5 

.1 

OCT  ,  1971 

IP...  4  2 

20 

8.6 

.3 

1.0 

242 

0 

4.8 

8.9 

.0 

APR  ,  1973 

10...  14 

b .  2 

2.2 

.  1 

.a 

64 

0 

3.6 

1.3 

.  1 

MAR  ,  1976 

24. . .  18 

8.4 

3.3 

.2 

1.0 

88 

0 

3.7 

2.7 

.  1 

APR 

20...  13 

5.4 

2.5 

.1 

.9 

70 

0 

3.5 

1.2 

.1 

may 

24...  41 

19 

7.8 

.3 

1  .  3 

217' 

0 

2.4 

9.0 

.2 

JUN 

29...  46 

22 

11 

.3 

1.4 

249 

0 

3.7 

14 

.2 

JUL 

30...  45 

20 

8.3 

.3 

1.4 

239 

0 

2.4 

1  1 

.  1 

AUG 

31 . . .  48 

22 

1  1 

.3 

1.6 

291 

0 

5.0 

14 

.  1 

SEP 

29...  42 

19 

8.0 

.3 

1.6 

223 

0 

5.0 

8.2 

.1 

NQV 

11 _  43 

21 

7.8 

.2 

1  .2 

231 

0 

2.5 

8.3 

.1 

DEC 

13...  42 

20 

7.1 

.2 

1.0 

212 

9 

3.8 

7.4 

.1 

JAN  ,  1977 

14...  40 

1  9 

7.4 

.2 

1.0 

222 

0 

b  .  7 

8.8 

.1 

FER 

2« . . .  39 

19 

7.6 

.3 

1.2 

215 

0 

5.8 

11 

.1 

MAR 

23...  42 

20 

7.9 

.3 

1.2 

230 

0 

4.5 

8.6 

.1 

APR 

27...  42 

20 

7.8 

.2 

1.2 

230 

5 

4.6 

8.0 

.1 

may 

25...  40 

21 

7.5 

.2 

1.2 

220 

0 

3.5 

8.0 

.1 

JUN 

20...  43 

21 

10 

.3 

1.3 

230 

0 

2.5 

14 

.  1 

JUL  ,  1977 

22...  42 

19 

8.1 

.3 

1.7 

230 

0 

1 . 1 

8.4 

.1 

AuG 

18. . .  40 

1  9 

7.2 

.2 

1.5 

220 

0 

4.7 

7.8 

.1 

SEP 

29...  39 

20 

6.9 

.2 

1  .4 

220 

0 

5.0 

8.0 

.1 

OCT 

26...  42 

22 

7.8 

.2 

1.3 

240 

0 

2.8 

9.5 

.1 

N0» 

30...  45 

21 

7.9 

.2 

1  .  1 

240 

0 

3.9 

9 . 4 

.1 

dec 

22...  53 

25 

26 

.7 

2.0 

300 

0 

12 

14 

.2 

JAN  ,  1978 

26...  38 

18 

6.3 

.2 

1.0 

190 

2 

4.6 

6.4 

.1 

FER 

27...  14 

6.4 

2.5 

.1 

.7 

71 

0 

5.2 

1  .8 

.1 

mar 

01 . . .  17 

4.4 

2.0 

.1 

1.3 

78 

0 

4.3 

3.4 

.1 

22...  15 

5.4 

1.8 

.1 

.  9 

60 

0 

5.4 

2.4 

.1 

APR 

27...  44 

20 

7.2 

.2 

1.3 

230 

0 

5.0 

8.8 

.1 

may 

li... 

_  _ 

_  _ 

_  _ 

230 

0 

4.5 

9.6 

.1 

JUN 

14...  45 

25 

.4 

.0 

1.3 

240 

0 

4.3 

12 

.1 

JUL 

11...  44 

23 

10 

.3 

1.5 

240 

0 

4.8 

14 

.1 

AUG 

OR...  43 

21 

12 

.4 

1.5 

250 

0 

8.7 

14 

.1 

SEP 

12...  48 

21 

9.0 

.3 

1.5 

240 

0 

4.9 

13 

.1 

344532111533300 

-  OAK  CREEK  REL0W 

PAGE  SPRINGS  HATCHERY  (LAT 

34  45  32 

LONG  111 

53  33) 

JAN  ,  1975 

20...  45 

18 

8 . 4 

.3 

1.5 

231 

— 

3.2 

7.8 

.1 

344550111543501  - 

SPRING  CR  1 

.8  MI  ABOVE  MOUTH 

(LAT  34 

45  50  LONG  111  54 

35.01) 

APR  ,  1974 

25...  62 

26 

17 

.5 

1.2 

282 

0 

5.9 

31 

.1 

344052111561200  -  OAK 

creek 

AB  CON  WITH 

VERDE 

R.  NR  CORNVILLE, ARIZ  (LAT  34 

40  52  LUNG  111  56 

12) 

JUN  ,  1977 

21...  51 

24 

14 

.4 

1  .9 

270 

0 

5.7 

14 

.1 

178 


Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area  Continued 


SILICA, 

DIS¬ 

bOL IDS , 
RESIDUE 
AT  180 

SOLIDS, 

SUM  OF  SOLIDS, 

CUNSTI-  DTS- 

N I IRu- 
GEN, 

N1TRO- 
GFN , 
NP2+N03 

NITRO¬ 
GEN,  AM¬ 
MONIA  + 

NITRO¬ 

PHOS¬ 

phos¬ 

phorus, 

ortho. 

SOLVED 

DEG.  C 

T  U  E  N  T  S  , 

SULVED 

NU2+N03 

DIS¬ 

ORGANIC 

GEN, 

PHORUS, 

dis¬ 

(“G/L 

DIS¬ 

dis¬ 

(TONS 

TOTAL 

SOLVED 

TOTAL 

TOTAL 

TOTAL 

solved 

AS 

SOLVED 

solved 

PER 

(mg/l 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE  SIU2) 

(MG/L) 

(Mg/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N) 

AS  N) 

AS  P) 

AS  PI 

SEP  .  1967 

14...  18 

09504500 

-  oak  creek 

211 

NFAR  CuRNVILLE, 

.29 

AR I 7 .  (LAT  34  45  5b 

LONG  111  53  24) 

APR  ,  1968 

15...  15 

125 

.17 

-- 

OCT  ,  1971 

12...  15 

220 

.30 

.06 

.01 

APR  ,  1973 

10...  12 

83 

71 

.11 

.02 

_  m 

mm 

.04 

MAR  ,  197b 

24...  13 

103 

94 

.14 

.01 

.01 

.21 

.22 

.030 

.02 

APR 

20. . .  11 

92 

73 

.13 

.07 

.07 

.20 

.27 

.080 

.01 

mat 

24...  13 

198 

201 

.27 

.03 

.19 

.22 

.060 

JUN 

29...  17 

254 

241 

.35 

.10 

.73 

.19 

.29 

.050 

.01 

JUL 

30...  15 

223 

234 

.30 

.34 

2.8 

.38 

.72 

.070 

.03 

4UG 

31 . . .  15 

244 

261 

.33 

.33 

.13 

.43 

.7b 

.040 

.02 

SEP 

29...  15 

200 

209 

.27 

.08 

.02 

.62 

.70 

.080 

.01 

NOV 

11...  15 

213 

213 

.29 

.08 

.03 

.39 

.47 

.030 

.01 

DEC 

13. ..  14 

168 

209 

.26 

.10 

.06 

.40 

.50 

.010 

.00 

JAN  ,  1977 

14...  14 

209 

207 

.28 

.08 

.08 

.03 

.11 

.010 

.03 

FEB 

24...  13 

195 

203 

.27 

.06 

.03 

.25 

.31 

.030 

.00 

mar 

23...  13 

210 

211 

.29 

.04 

.04 

.01 

.05 

.020 

.02 

APR 

27...  13 

19b 

215 

.27 

.06 

.05 

.14 

.20 

.040 

.05 

may 

25...  13 

195 

203 

.27 

.04 

.07 

.00 

.04 

.060 

.02 

JUN 

20...  15 

223 

221 

.30 

.05 

.07 

.18 

.23 

.030 

.01 

JUL  ,  1977 

22...  16 

213 

210 

.29 

.07 

.10 

.28 

.35 

.100 

.02 

AUG 

18...  16 

194 

205 

.26 

.18 

.11 

.28 

.46 

.130 

.02 

SEP 

29...  17 

190 

206 

.26 

.04 

.05 

.16 

.20 

.140 

.00 

OCT 

26...  16 

215 

220 

.29 

.05 

.05 

.23 

.28 

.030 

.01 

NOV 

30...  16 

208 

223 

.28 

.08 

.03 

.04 

.12 

.010 

.01 

DEC 

22...  20 

288 

301 

.39 

.24 

.23 

.22 

.46 

.020 

.00 

JAN  ,  1978 

26...  15 

168 

1  85 

.23 

.03 

.01 

.05 

.08 

.030 

.01 

feb 

27...  12 

7b 

78 

.10 

.01 

.03 

.04 

.05 

.ObO 

.01 

MAR 

01  .  .  .  7.6 

80 

79 

.1  1 

22...  10 

61 

71 

.08 

.05 

.04 

.45 

.50 

.310 

.03 

APR 

27...  14 

190 

214 

,2o 

.05 

.05 

.18 

.23 

.030 

.01 

may 

11...  13 

202 

.27 

.04 

.05 

•  b7 

.71 

.010 

.01 

JUN 

14...  16 

m  _ 

223 

.30 

.05 

.10 

.26 

.31 

.010 

.01 

JUL 

11...  16 

232 

.32 

.11 

.12 

.000 

.02 

AUG 

09...  16 

226 

240 

.31 

.10 

.13 

.51 

.61 

.060 

.01 

SEP 

12. . .  16 

— 

233 

.32 

.07 

.14 

.52 

.59 

.070 

.01 

3445321 11533300  -  OAK  CREEK  RELUW 

PAGE  SPRINGS  HATCHERY  (LAT 

34  45  32 

LUNG  111 

53  33) 

JAN  ,  1975 

20...  15 

195 

213 

.27 

— 

.04 

— 

— 

— 

.01 

344550111543501  - 

SPRING  CK  1 

.8  Ml 

above  mquih 

(LAI  34 

45  50  LONG 

111  54 

35.01) 

APR  ,  1974 

25...  13 

298 

295 

.41 

— 

.02 

— 

— 

— 

.00 

344052111561200  - 

oak  creek 

AB  CUN  WITH 

VERDE 

R.  nr  CORNvILLE.ARIZ  (LAT  34 

40  52  LUNG  111  56 

12) 

JUN  ,  1977 

21...  17 

252 

261 

.34 

.01 

.02 

.10 

.11 

.050 

.01 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 
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ArtStNIC 

BARIUM, 

TOTAL 

RECOV¬ 

BORON, 

TOT  AL 

recov¬ 

BURUN, 

DIS¬ 

CADMIUM 

TOTAL 

recov¬ 

CHRO¬ 

MIUM, 

TOTAL 

RECOV¬ 

CUPPER, 

TOTAL 

RECOV¬ 

IRON, 

tutal 

RECOV¬ 

IRON, 

DIS¬ 

LEAD, 

TOTAL 

RECOV¬ 

TOTAL 

ERABLE 

erable 

SOLVED 

erable 

ERABLE 

ERABLE 

ERABLE 

SOLVED 

ERABLE 

tUG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

date  as 

AS) 

AS  BA) 

AS  B) 

AS  B) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  FE) 

AS  FE) 

AS  PB) 

SEP  ,  1967 
14... 

09504500 

-  OAK  CRtEK 

NFAR  CURNVILLE, 

ARIZ.  ILAT  34  45  5b 

LONG  111  53  24) 

0 

APR  ,  1966 

IS.  .  . 

■■  — 

—  _ 

40 

OCT  ,  1971 

1?... 

30 

_  _ 

10 

_  _ 

APR  ,  1973 

10.  .  . 

_  _ 

—  _ 

10 

_  _ 

_  _ 

60 

_  m 

MAR  ,  1976 
24... 

2 

0 

10 

10 

<10 

0 

<10 

300 

80 

<100 

APR 

20.  .  . 

2 

0 

250 

30 

<10 

0 

10 

2000 

40 

<100 

mat 

24... 

8 

0 

40 

30 

<10 

10 

<10 

70 

60 

<100 

JUN 

29... 

11 

500 

40 

10 

<10 

20 

8 

30 

<100 

JUL 

30... 

14 

200 

210 

30 

<10 

0 

20 

2100 

20 

<100 

AUG 

31  . . . 

10 

200 

70 

30 

<10 

0 

20 

350 

10 

<100 

SEP 

29. . . 

7 

100 

30 

30 

<10 

10 

10 

1  200 

10 

<100 

NOV 

11... 

8 

200 

90 

20 

<10 

0 

<10 

300 

50 

<100 

DEC 

13... 

8 

200 

60 

20 

<10 

10 

10 

120 

50 

<100 

TAN  ,  1977 
14... 

8 

100 

40 

20 

<10 

0 

<10 

160 

40 

<100 

FEB 

24.  .  . 

17 

200 

60 

20 

<10 

0 

<10 

630 

20 

<100 

MAR 

23... 

7 

200 

50 

20 

<10 

10 

<10 

250 

40 

<100 

APR 

27... 

8 

100 

60 

20 

10 

0 

10 

170 

50 

<100 

May 

25... 

6 

200 

80 

20 

<10 

10 

<10 

250 

20 

<100 

JUN 

20.  .  . 

8 

200 

90 

20 

<10 

10 

10 

150 

40 

<100 

JUL  ,  1977 
22. . . 

9 

300 

130 

20 

<10 

10 

<10 

1100 

20 

<100 

AUG 

18.  .  . 

8 

400 

too 

40 

10 

10 

10 

1  400 

20 

<100 

SEP 

29... 

8 

300 

60 

20 

<10 

10 

<10 

880 

30 

<100 

OCT 

26.  .  . 

9 

100 

60 

30 

<10 

5 

<10 

150 

30 

<100 

NOV 

30... 

9 

300 

60 

40 

0 

0 

2 

120 

60 

3 

DEC 

22... 

17 

200 

190 

170 

0 

0 

15 

150 

30 

4 

jan  ,  i97» 
26... 

7 

100 

30 

20 

0 

0 

8 

270 

0 

2 

FEB 

27... 

2 

0 

60 

20 

0 

10 

5 

680 

30 

4 

mar 

01  .  .  . 

„ 

50 

_• 

__ 

110 

mm 

22... 

5 

300 

50 

40 

0 

10 

12 

4500 

60 

4 

APR 

27... 

8 

300 

70 

20 

1 

0 

2 

80 

10 

5 

May 

11... 

8 

100 

1  100 

30 

0 

0 

5 

120 

.. 

5 

JUN 

14... 

9 

200 

90 

60 

4 

0 

5 

70 

0 

26 

JUL 

11... 

13 

300 

70 

40 

1 

10 

8 

210 

90 

18 

AUG 

09.  .  . 

10 

100 

90 

30 

9 

0 

8 

490 

<10 

130 

SEP 

12... 

6 

400 

70 

20 

3 

0 

7 

940 

10 

42 

344532111533300  -  OAK  CRElK  8ELUW 

PAGE  SPRINGS  HATCHERY  (LAT 

34  45  32 

LONG  111 

53  33) 

JAN  ,  1975 
20... 

— 

-- 

-- 

30 

— 

— 

— 

— 

10 

— 

344550111543501  - 

SPRING  CR  1 

.8  MI  ABOVE  MOUTH 

(LAT  34 

45  50  LUNG 

1  1  1  54 

35.01 ) 

APR  ,  1974 

25.  .  . 

— 

-- 

— 

40 

— 

— 

— 

— 

— 

— 

3440521 1 1561200 

-  UAK  CREEK 

AB  CUN  WITH 

VFRDE 

R.  nr  CORNVTLLE.ARIZ  (LAT  34 

40  52  LONG  111  56 

12) 

JUN  ,  1977 

21  .  .  . 

19 

200 

110 

70 

<10 

10 

<10 

360 

bO 

<100 

180 


Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


manga¬ 

nese, 

manga¬ 

mercury 

SILVER, 

ZINC, 

total 

nese. 

TOTAL 

sele¬ 

TOTAL 

TOTAL 

carbon, 

recov¬ 

DIS¬ 

recov¬ 

nium. 

RECOV¬ 

recov¬ 

organic 

CYANIDE 

erable 

SOLVED 

erable 

total 

ERABLE 

erable 

1  0  T  A  L 

total 

PHENOLS 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(IJG/L 

(UG/L 

(mg/l 

(MG/L 

DATE  AS  MN) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

09504500 

-  dak 

creek  near 

CURNV1LLE,  AR I 7 . 

ILAT  34 

45  56  LONG  111  53  24) 

SEP  ,  1967 

14... 

APR  ,  I960 

IB... 

OCT  ,  1971 

12.  .  . 

.. 

.. 

APR  ,  1973 
10.  .  . 

.. 

.. 

„ 

MAR  ,  1976 
24... 

20 

10 

.0 

0 

<10 

0 

7.3 

.00 

1 

APR 

20. . . 

60 

90 

.0 

0 

<10 

10 

6.8 

.00 

3 

MAY 

24... 

<10 

10 

.2 

m  _ 

<10 

20 

2.2 

.00 

3 

JUN 

2R... 

20 

20 

.2 

0 

<10 

50 

4.8 

.00 

0 

JUL 

30... 

80 

20 

.0 

0 

30 

10 

14 

.00 

4 

AUG 

31... 

30 

20 

.0 

0 

<10 

60 

3.0 

.00 

2 

SEP 

2R... 

70 

20 

_  _ 

0 

<10 

20 

2.4 

.00 

2 

NOV 

11  ... 

30 

20 

.0 

0 

<10 

10 

.8 

.00 

10 

DEC 

13... 

20 

10 

.0 

0 

<10 

10 

.8 

.00 

3 

JAN  ,  1977 

14... 

20 

20 

.1 

0 

<10 

10 

1.0 

.00 

0 

FER 

24.  .  . 

60 

10 

.1 

1 

<10 

20 

2.0 

.00 

1 

MAR 

23... 

20 

10 

.3 

1 

<10 

20 

1.3 

.00 

2 

APR 

27... 

30 

20 

.2 

1 

<10 

10 

1.5 

.00 

1 

may 

25.  .  . 

30 

10 

.0 

0 

<10 

10 

.00 

0 

JUN 

20... 

20 

20 

.4 

1 

<10 

6 

1.4 

.00 

a 

JUL  ,  1977 
22.  .  . 

90 

8 

.1 

0 

<10 

40 

2.5 

.00 

3 

AUG 

IB... 

120 

8 

.1 

0 

<10 

10 

3.1 

.00 

1 

SEP 

2  R... 

40 

20 

.0 

0 

<10 

40 

7.0 

.00 

6 

OCT 

26... 

20 

10 

.0 

0 

<10 

40 

1  .1 

.00 

0 

NOV 

30... 

20 

0 

.0 

0 

0 

0 

2.1 

.00 

4 

DEC 

22. . . 

0 

10 

.0 

0 

1 

20 

.5 

.00 

7 

JAN  ,  1978 
26... 

20 

20 

.0 

0 

0 

20 

1.9 

.00 

6 

FEB 

27... 

20 

10 

.0 

0 

0 

20 

4.4 

.00 

? 

mar 

01  ... 

__ 

.. 

.. 

.. 

.. 

.. 

22. . . 

160 

10 

.0 

3 

0 

20 

14 

.00 

2 

APR 

27... 

10 

0 

.7 

0 

0 

10 

2.2 

.00 

2 

may 

11... 

20 

.0 

0 

0 

30 

4.7 

.00 

0 

JUN 

14.  .  . 

20 

5 

.0 

0 

0 

10 

1 .8 

.00 

5 

JUL 

11... 

20 

20 

.2 

0 

0 

20 

2.1 

.00 

1 

AUG 

09.  .  . 

70 

20 

.0 

0 

0 

30 

2.9 

.00 

2 

SEP 

12. . . 

70 

10 

.0 

0 

0 

20 

3.1 

.00 

1 

344532111533300  -  OAK 

CREEK  BELUW  PAGE 

SPRINGS 

HATCHERY 

(LAT  34  45  32  LONG 

111  53  33) 

JAN  ,  1975 
20... 

-- 

— 

— 

— 

— 

— 

— 

— 

— 

344550111543501  - 

SPRING 

CR  1.8  MI 

ABOVE 

MUUTH  (LAT 

34  45  50 

LONG  111 

54  35.01) 

APR  ,  1974 
25.  .  . 

344052111561200  -  OAK  CREEK  AB  CON  WITH  VERDE  K.  NR  CORN V  I LLE , AR I  7  (LAT  34  40  52  LONG  111  56  12) 


JUN  ,  1977 

21...  40  20  .3  0  <10  20  1.8  .00  3 
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Table  14. --Chemical  analyses  of  water  from 

selected  streamflow  sites  in  the  upper 

Verde  River 

area — Continued 

SPE¬ 

COL  I  - 

CIFIC 

FORM, 

HARD¬ 

STREAM- 

CON¬ 

FECAL, 

HARD¬ 

NESS, 

FLOW, 

DUCT¬ 

TUR- 

OXYGEN, 

0.7 

NESS 

NONCAR¬ 

instan¬ 

ANCE 

PH 

TEMPER-  BID- 

DIS¬ 

UM-MF 

(MG/L 

BONATE 

TIME 

taneous 

(MICRO- 

ATURE  I T  Y 

SOLVED 

(COLS./ 

AS 

(MG/L 

DATE 

(CFS) 

MHOS)  (UNITS) 

(DEG  C)  ( JTU) 

(MG/L) 

100  ML) 

CAC03) 

CAC03) 

393893111555500  - 

VERDE  R. 

BEL  OK  DITCH 

TURN  1 

DUT  NR  CORNVILLE,AZ 

.  (LAT  34  38  43  LONG  111  55  55) 

JUN  ,  1979 

12...  1100 

95 

545 

8.0 

25.0 

”  * 

270 

44 

343753111539b00  - 

VERDE  R. 

BEL  HD  OF  EUREKA  DITCH  NR  CAMP  VERDE, 

AZ  (LAT 

34  37  53  LONG  111 

53  46) 

JUN  ,  1979 

12...  1515 

70 

542 

8.1 

30.0 

240 

31 

393513111524600  - 

VERDE  RIVER  AT  1-17  BRIDGE 

NR  CAMP  VERDE, API? 

(LAT  34 

35  13  LUNG  111  5? 

46) 

JUN  ,  1977 

21...  1000 

13 

620 

8.2 

20.0  30 

10.0 

bia 

280 

18 

3434241 11513300 

-  VERDE 

R.  AB  BEAVER 

CREEK 

NR  CAMP  VERDE, A7. 

(LAT  34 

34  24  LONG 

111  51 

33) 

JUN  ,  1977 

21...  1500 

27 

680 

8.3 

24.0  30 

8.6 

34 

300 

21 

JUN  ,  1979 

12...  1200 

34 

650 

7.8 

25.5 

-- 

-- 

300 

38 

09505200  -  WET  BEAVER  CREEK  NEAR  RIMROCK,  ARIZONA  (LAT  34  90  29  LONG  111  90  171 


SEP  , 

15. . 

1967 

.  1400 

6.2 

267 

7.3 

22.0 

_  — 

_  _ 

130 

0 

APR  , 
15.. 

1  968 

.  1430 

32 

118 

6.7 

14.0 

_  . 

_  _ 

54 

0 

OCT  , 
14.. 

1971 

1530 

7.0 

249 

8.1 

17.5 

_  _ 

120 

0 

APR  , 
03.. 

1973 

.  1  335 

1  10 

99 

7.7 

6.0 

_  _ 

_ 

.  . 

47 

1 

JUN  , 
21.. 

1977 

.  0900 

6.7 

260 

8.2 

18.0 

1 

8.3 

B  3 

120 

0 

09505250 

-  red  Tank 

DRAW  NEAR 

RIMRQCK , 

ArtTZ  IL AT 

34  41 

43  LONG  111 

42  491 

APR  , 
15.. 

1  968 

.  1445 

.30 

330 

7.4 

17.0 

mm 

... 

160 

0 

APR  , 
03.  . 

1973 

.  1640 

52 

105 

7.8 

8.0 

mm 

. . 

48 

1 

FEB  , 
28.. 

1978 

.  17  15 

903 

70 

7.1 

7.5 

— 

-- 

— 

40 

2 

343752111473500  - 

wet  beaver 

AT  RUSTY 

SPUR  FORD 

NR  hImROCK 

,  AR17 

(LAT  34 

37  52  LUNG 

111  47  35) 

JUN  , 

21  .  . 

1977 

.  0900 

3.5 

570 

8.1 

18.0 

3 

7.9 

2b 

290 

0 

APR  , 
15.. 

09505300  -  RATTLESNAKE 

1968 

.  1700  6.9  79 

CANTON  NFAP  R1MK0CK, 

1  a .  0 

ARIZ. 

(LAT  34 

46  01  LONG 

111  40  23) 

30 

b 

APR  , 
16.. 

1973 

.  1230 

77 

58 

7.6 

6.0 

mm 

mm 

mm 

26 

2 

FEB  , 
28.. 

1  978 

.  1330 

525 

55 

6.8 

.5 

— 

— 

— 

36 

11 

APR  , 
15.. 

09505350  -  DRY 

1  968 

.  1400  58 

BEAVER 

77 

CREEK  NEAR 

7.0 

R1MROCK,  ARIZ.  (LAT  34  43  43  LONG  11!  4fa  30) 

15.0  --  —  --  34 

1 

mar  , 
02.. 

1973 

.  1430 

139 

71 

7.6 

7.5 

.  . 

.  . 

31 

0 

APR 

26. . 

.  1500 

548 

50 

7.7 

mm 

-  - 

21 

0 

FEB  , 
06.. 

1976 

.  1745 

669 

bO 

6.9 

.  . 

_ 

_ 

32 

4 

09.  . 

.  1  b50 

4140 

40 

6.9 

4.5 

21 

3 

mar  , 
02.  . 

1978 

.  1730 

5700 

50 

7.5 

7.0 

-• 

30 

0 

343428111511600  - 

BEAVER  CREEK 

A8  CON 

WITH  VERuE 

R.  AT  CAMP 

VEKDL 

(LAT  34 

5 4  ?6  LONG 

111  51  16) 

JUN  , 
21  .. 

1977 

.  1530 

10 

520 

6.6 

24.0 

lb 

13.4 

480 

260 

0 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper 


Verde  River  area — Continued 


MAGNE¬ 

sodium 

POTAS¬ 

chlo¬ 

fluo¬ 

CALCIUM 

SIUM, 

SODIUM, 

AU- 

SIUM, 

BICAR¬ 

SULFATt 

ride, 

ride. 

DIS¬ 

DIS¬ 

DIS¬ 

S(JRH- 

DIS¬ 

BONATE 

CAR¬ 

DIS¬ 

DIS- 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

1  I  UN 

SOLVED 

(MG/L 

BONATE 

SOLVED 

SOLVtD 

SOLVED 

(mi,/l 

(MG/L 

IMb/L 

RATIO 

IMG/L 

AS 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE 

AS  CA) 

AS  MG) 

AS  NA) 

AS  K ) 

HC03) 

AS  C03) 

AS  SU4) 

AS  CL) 

AS  F) 

343893111555500  -  VERDE  n.  BEL  Os  DITCH  TURN  OUT  MR  CORN V T LLE , A Z .  (EAT  34  38  «3  LONG  111  55  55) 


JUN  ,  1979 


IP... 

55 

31 

22 

.6 

2.5 

270 

0 

45 

13 

.2 

343153111534600  - 

VERDE  R.  BEL 

HO  UF  EUREKA  DITCH  NR  CAMP  VERDE, 

AZ  (LAT 

34 

37  53  LONG  111  53  46) 

JUN  ,  1979 

IP... 

45 

32 

24 

.7 

2.6 

260 

0 

53 

14 

.2 

343513111524600  - 

VERDE  RIVER 

AT  1-17 

BRIDGE  nr 

CAMP  VERDE, 

ARIZ 

(LAT  34 

35 

13  LUNG 

1  1  l  52 

46) 

JUN  ,  1977 

PI... 

53 

3b 

20 

.7 

2.6 

320 

0 

50 

22 

.2 

3434241 11513300 

-  VERDE  R. 

AB  BEAVER  CREEK  NR 

CAMP  VERDE, 

A7  . 

(LAT  34  : 

34 

24  LONG  111  51  33) 

JUN  ,  1977 
21... 

JUN  ,  1979 

54 

40 

43 

1.1 

3 ;  2 

340 

0 

76 

27 

.4 

IP.  .  . 

56 

39 

36 

.9 

2.9 

320 

9 

77 

17 

.3 

09505200  -  WET 

BEAVER  CREEK  NEAR 

RIMRUCK,  ARIZONA 

(LAT  34 

40 

29  LUNG 

111  40 

17) 

SEp  ,  1967 

15... 

29 

14 

— 

— 

-- 

160 

0 

2.0 

4.5 

.0 

APR  ,  1968 

15... 

OCT  »  1971 

1  1 

6.4 

— 

— 

— 

60 

0 

4.0 

1  .5 

.1 

14... 

24 

14 

6.3 

.3 

1.1 

164 

0 

3.8 

2.8 

.1 

APR  ,  1973 
03.  .  . 

JUN  ,  1977 

11 

4.7 

2.2 

.1 

1.3 

56 

a 

7.0 

2.1 

.0 

PI... 

25 

15 

6.7 

.3 

1.5 

160 

0 

2.5 

3.1 

.1 

09505250  -  RED  TANK 

DRAW  NEAR  1 

RIMROCK,  ARIZ  (LAT  34  41 

43 

LONG  111 

48  49) 

APR  ,  1968 

15... 

30 

1  7 

— 

— 

— 

200 

t 

5.0 

7.0 

.1 

APR  ,  1973 

0  3... 

FEB  ,  1978 

12 

4.4 

2.2 

.1 

1 .5 

57 

0 

7.0 

2.4 

.0 

28... 

11 

3.1 

2.0 

.1 

1.7 

47 

0 

3.5 

2.9 

.1 

343752111473500  - 

WET  BEAVER 

at  rusty 

SPUR  FORD 

NR  RTMRuCK, 

ARIZ 

(LAT  34 

37 

52  LONG 

111  47 

35) 

JUN  ,  1977 

21  ... 

foO 

35 

36 

.9 

3.3 

380 

9 

8.2 

26 

.1 

09505300  -  RATTLESNAKE 

CANYON  NEAR  RIMROCK, 

ARIZ 

.  (LAT  34  46  01  LONG 

111  40 

23) 

APR  ,  1968 
15... 

APR  ,  1973 

6.0 

3.6 

— 

— 

— 

30 

0 

11 

2.5 

.1 

16... 

FEB  ,  1978 

5.0 

2.8 

1.8 

.2 

.5 

29 

0 

3.6 

.7 

.0 

28... 

9.0 

3.2 

4.1 

.3 

1.1 

30 

0 

3.4 

.9 

.1 

09505350  -  DRY 

BEAVER 

CREEK  NEAR 

RIMROCK,  ARIZ. 

(LAT  34 

43 

43  LONG  111  46  30) 

APR  ,  1968 

15.  .  . 

7.6 

3.6 

— 

-- 

— 

40 

0 

4.0 

1.0 

.1 

MAR  ,  1973 
02... 

APR 

7.1 

3.1 

1  .9 

.2 

.7 

39 

0 

6.1 

1.8 

.1 

26.  .  . 

FEB  ,  1976 

4.0 

2.2 

1.3 

.1 

.5 

2b 

0 

3.7 

1  .5 

.0 

06.  .  . 

0.4 

2.7 

1.4 

.1 

1.2 

34 

• 

5.5 

1  .9 

.2 

09... 

MAR  ,  1 97  d 

5.3 

1.8 

1.1 

.1 

1.1 

22 

0 

3.5 

1.0 

.1 

OP... 

8.2 

2.2 

1.1 

.1 

1.1 

37 

0 

4.1 

1.3 

.1 

343428111511600  - 

beaver  creek 

AB  CON 

WITH  VERDE 

R.  AT  CAMP 

VERDE  (LAT  34  34  28  LONG 

Ill  51 

16) 

JUN  ,  1977 

21... 

50 

33 

25 

.7 

2.8 

320 

0 

27 

20 

.2 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 
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SOLIDS, 

SOLIDS, 

NITRO¬ 

NITRO¬ 

PHOS¬ 

SILICA, 

RESIDUE 

SUM  OF 

SOLIDS,  NITRO- 

GEN, 

GEN,  am¬ 

PHORUS, 

DIS¬ 

AT  180 

CONSTI¬ 

DIS-  GEN,  N02+N03 

monia  ♦ 

NITRO¬ 

PHOS¬ 

ORTHO, 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED  N02+N03 

DIS¬ 

organic 

GEN, 

PHORUS, 

DIS¬ 

(MG/L 

DIS¬ 

DIS¬ 

(TONS  TOTAL 

SOLVED 

total 

TOTAL 

TOTAL 

SOLVED 

AS 

SOLVED 

SOLVED 

PER  (MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE  SIu2) 

(MG/L) 

(MG/L) 

AC-FT)  AS  N) 

AS  N) 

AS  N) 

AS  N) 

AS  P) 

AS 

P) 

343843111555500  - 

VERDE  R.  BEL  OK  DITCH  TURN  OuT  NR  C0RNVILLE.A7 

.  (LAT  34 

38  43  LONG  111  55 

55) 

JUN  ,  1979 

1?..  . 

18 

295 

320 

.40 

.00 

— — 

”  ” 

— — 

3«3753111534b00  - 

VERDE  R.  BEL  HD  OF  EUREKA  DITCH  NR  CAMP 

VERDE, 

AZ  (LAT  34  37  53  LONG  111  53  461 

JUN  ,  1979 

1?... 

16 

298 

315 

.41 

.01 

”  * 

** 

— — 

343513111524600  - 

VERDE  RIVER  AT  1-17 

bridge  nr  camp  verde, ariz 

(LAT  34 

35  13  LUNG 

111  52 

46) 

JUN  ,  1977 

21... 

24 

347 

374 

.47  .08 

.07 

.15 

.23 

.060 

.01 

3434241 1 1513300 

-  VERDE  r. 

AB  BEAVER  CREEK  NR  CAMP  VERDE, AZ. 

(LAT  34  34  24  LONG 

111  51  33) 

JUN  ,  1977 
21... 

JUN  ,  1979 

38 

431 

451 

.59  .19 

.23 

.13 

.32 

.100 

.02 

12... 

26 

403 

413 

.55 

.16 

—  — 

— — 

09505200  -  WET 

BEAVER  CREEK  NEAR  RIMROCK, 

ARIZONA 

(LAT  34 

40  29  LONb 

111  40 

17) 

SEP  ,  1967 

15.  .  . 

21 

-- 

156 

.21 

•«* 

— 

— 

— 

APR  ,  1968 
15.  .  . 

OCT  ,  1971 

17 

— 

— 

— 

— 

— 

— 

— 

— 

14... 

20 

-- 

153 

.21 

.05 

— 

— 

— 

.02 

APR  ,  1973 
03... 

JUN  ,  1977 

14 

72 

71 

.10 

.00 

— 

— 

— 

.05 

21... 

22 

136 

158 

.19  .17 

.60 

.05 

.22 

.030 

.01 

09505250  - 

RED  TANK 

DRAW  NEAR  RIMROCK, 

ARIZ  (LAT  34  41 

43  LONG  111  42  49) 

APR  ,  1968 
15... 

APR  ,  1973 

25 

— 

— 

— 

-- 

— 

— 

— 

03... 

FEB  ,  1978 

14 

66 

72 

.09 

.03 

.05 

28... 

12 

89 

oO 

.12 

"" 

" 

3437521 1 1 473500  - 

WET  BEAVER 

'  AT  RUSTY 

SPUR  FORD  NR  RIMROCK, ARI7 

(LAT  34 

37  52  LUNb 

111  47 

35) 

JUN  ,  1977 

21... 

24 

330 

381 

.45  .05 

.01 

.00 

.05 

.020 

.01 

09505300  -  RAT  TLESNAKE 

CANYON  NEAR  RIMROCK,  ARIZ 

.  (LAT  34 

96  01  LONG  111  40 

23) 

APR  ,  1968 

15... 

APR  ,  1973 

17 

— 

60 

.08 

~ 

— 

— 

— 

— 

16.  .  . 

FEB  ,  1978 

13 

60 

43 

.08 

.00 

.03 

28... 

.3 

54 

37 

.07 

”  * 

*  “ 

09505350  -  DR T  BEAvER 

CRcEK  NEAR  RIMkOCK, 

ARIZ. 

(LAT  34  43  43  LONG 

111  4o  30) 

APR  ,  1968 

1  5  •  •  . 

MAR  ,  1973 

16 

— 

54 

.07 

— 

— 

02.  .  . 

13 

78 

53 

.11 

.01 

— 

-- 

.02 

APR 

26... 

FtB  ,  1976 

11 

57 

38 

.08 

.01 

— 

— 

.03 

06.  .  . 

9.4 

-- 

49 

.07 

.21 

-- 

-- 

.01 

09.  .  . 

MAR  ,  1978 

6.8 

26 

32 

.04 

.06 

*  ” 

.01 

02... 

5.7 

53 

42 

.07 

— 

-- 

-- 

-- 

J4342811 lSllbOO  -  WEAVER  CREtK  Ab  CON  WITH  VERDE  R.  AT  CAMP  VERDE  (LAT  34  34  26  LONG  111  51  16) 


JUN  ,  1977 

21...  5  4  333  35?  .45  .1?  .3p  .13  .?5  .070  .0,? 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


ARSENIC 

8  A  R  T  UM , 
TOTAL 
RECOV¬ 

BORON , 

TOTAL 

RECOV¬ 

BORON, 

DIS¬ 

CADMIUM 

TOTAL 

recov¬ 

CHRU- 
M I  UM , 
TOTAL 
recov¬ 

CUPPER , 

total 

RECOV¬ 

IRON, 

TOTAL 

RECOV¬ 

IRON, 

DIS¬ 

lead, 

total 

recov¬ 

TOTAL 

ERABLE 

ERABLE 

SOLVED 

erable 

erable 

ERABLE 

ERABLE 

SOLVED 

erable 

(UG/L 

(UG/L 

IUG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(Ud/L 

(UG/L 

date 

AS  AS) 

AS  BA) 

AS  B) 

AS  B) 

AS  CO) 

AS  CR) 

AS  CU) 

AS  FE) 

AS  FE) 

AS  PB) 

343S431 1 1555500  - 

VERDE  R.  BEL 

OK  DITCH 

TURN 

OUT  NR  C0RNVILLE.A7. 

(LAT  34 

38  43  LONG 

111  55 

55) 

JUN  , 

12.  .  . 

1  979 

140 

10 

3437531  1  1534b00  -  VERDE  R.  BEL  HD  UF  EURtKA  DITCH  i\|R  CAMP  VERDE  ,  AZ  fLAT  34  37  53  LONG  111  53  46) 


JUN  ,  1979 

1?...  --  --  --  160  --  --  --  --  0 


3435131 11524600  -  VtROE  RIVER  AT  1-17  BRIDGE  NR  CAMP  VERDE, ARIZ  (LAT  34  35  13  LONG  111  52  4b) 


JUN  ,  1977 


21  .  .  . 

17 

100 

240  170 

<10 

10 

20 

630  40 

<100 

3434241 11513300 

-  VERDE  R. 

AB  BEAVER  CREEK  NR 

CAMP  VERDE, 

AZ. 

(LAT  34  34 

24  LONG  111  51  33) 

JUN  ,  1977 

21  .  .  . 

JUN  ,  1979 

23 

1200 

200  200 

<10 

-  10 

<10 

860  40 

<100 

12... 

•  - 

190 

“  * 

*  ” 

0 

09505200 

-  WET 

BEAVER  CREEK  NEAR 

RIMROCK,  ARIZONA 

(LAT  34  40 

29  LONG  111  40  17) 

SEP  ,  1967 
15... 

APR  ,  1968 

— 

-- 

-- 

— 

-- 

— 

--  0 

— 

15.  .  . 

OCT  ,  1971 

*  ” 

“  ” 

—  -  — — 

”  * 

130 

”  * 

14... 

-- 

-- 

10 

-« 

-- 

20 

APR  ,  1973 
03... 

JUN  ,  1977 

-- 

-- 

40 

~ 

-- 

-- 

30 

-- 

21  . . . 

13 

100 

60  9 

<10 

10 

<10 

70  40 

<100 

09505250  -  RED  TANK  DRAW  NEAR 

RIMROCK,  ARTZ  (LAT  34  41  43 

LONG  111  42  49) 

APR  ,  1968 

15... 

-- 

-  - 

-- 

-- 

-  - 

—  0 

-  - 

APR  ,  1973 

03... 

FEB  ,  1976 

-- 

-- 

40 

— 

— 

— 

70 

-- 

28.  .  . 

•  • 

—  — 

60 

—  — 

—  — 

—  — 

1  10 

”  • 

3437521 11473500  - 

WET 

BEAVER 

AT  RUSTY  SPUR  FORD 

NR  RIMROCK, 

ARIZ 

(LAT  34  37 

52  LONG  111  47  35) 

JUN  ,  1977 

21  .  .  . 

27 

0 

400  380 

<10 

10 

<10 

110  100 

<100 

09505300 

-  RATTLESNAKE  canyon  near  RIMrOCK, 

ARIZ 

.  (LAT  34  46  01  LONG  111  40  23) 

APR  ,  1968 
15... 

APR  ,  1973 

— 

— 

.. 

— 

— 

— 

--  80 

-- 

16... 

FEB  ,  1978 

“  * 

”  - 

0 

“  ” 

—  — 

—  70 

•• 

28.  .  . 

*  ” 

”  “ 

30 

*  “ 

—  — 

”  * 

150 

”  ” 

09505350  -  DRY 

beavfr  creek  near 

RIMROCK,  ARIZ. 

(LAT  34  43 

43  LONG  111  4b  30) 

APR  ,  1968 
15..  . 

mar  ,  1973 

-- 

-- 

.. 

-- 

-- 

— 

--  60 

-- 

02.  .  . 

20 

-- 

-- 

50 

APR 

26... 

FEB  ,  197b 

-- 

20 

— 

-- 

100 

-- 

06... 

— 

—  70 

-- 

-- 

-- 

40 

-- 

09.  .  . 

MAR  ,  1978 

~  * 

"  “ 

50 

— 

— 

20 

•• 

02... 

”  " 

•  - 

40 

~  “ 

-- 

”  - 

90 

343428111511600 

* 

beaver  creek 

AB  CON  WITH  VERDE 

R.  AT  CAMP 

VERDE  (LAT  34  34  28  LONG  111  51  16) 

JUN  ,  1977 

21... 

700 

210  180 

<10 

10 

340 

460  130 

<100 

Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area  Continued 
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MANGA¬ 

NESE, 

MANGA¬ 

MERCURY 

SILVER, 

ZINC, 

T  01  AL 

NESE, 

total 

SELE-  TOTAL 

TOTAL  CARBON, 

RECOV¬ 

DIS¬ 

RECOV¬ 

NIUM,  RFCOV- 

RECUV-  ORGANIC 

CYANIDE 

ERABLE 

SOLVED 

ERABLE 

TOTAL  erablf 

ERAbLE 

TOT  AL 

tutal  phenols 

(UG/L 

(UG/L 

(UG/L 

(UG/L  (IJG/L 

(UG/L 

(MG/L 

(MG/L 

DATE  AS  MN) 

AS  MN) 

AS  HG) 

AS  SE)  AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

343843111555500  -  VERDE 

R.  BEL  OK 

DITCH  TURN  OUT  NR  CORNV ILLE , AZ .  (LAT  34  38 

43  LONG  111 

55 

55) 

JUN  ,  1979 

18... 

-- 

-- 

_ 

.  . 

.. 

343753111534800  -  VERDE 

R.  BEL  HD 

OF  EUREKA  DITCH  NR  CAMP  VERDE, AZ  (LAT  34  37  53  LUNG  111  53  46) 

JUN  ,  1979 

18... 

" 

" 

34351 31 1 1584600  -  VERDE  RIVER  AT 

1-17  BRIDGE  NR  CAMP  VfROb, 

ARIZ  (LAT 

34  35 

13  LONG  111 

52 

4b) 

JUN  ,  1977 

81 . . .  50 

20 

.0 

8  <10 

20 

1  .3 

.00 

? 

343484111513300  -  V£R0E  R.  AB 

BEAVER  CREEK  NR  CAMP  VERDE, 

A  7 .  (LAT 

3434  ?4  LONG  111  51  33) 

JUN  ,  1977 

81...  60 
JUN  ,  1979 

20 

.3 

4  <10 

20 

2.4 

.00 

4 

18... 

" 

■' 

09505800 

-  WEI  BEAVER  creek 

NEAR  RIMRUCK,  ARIZONA  (LAT 

3  4  4  0 

89  LONG  111 

40 

17) 

SEP  ,  1967 

15... 

-- 

— 

-- 

— 

-- 

-- 

-» 

APR  ,  1968 

15... 

OCT  ,  1971 

-- 

— 

-- 

— 

— 

— 

— 

14... 

-- 

— 

— 

-- 

-- 

-- 

APR  ,  1973 

03... 

JUN  ,  1977 

— 

— 

-- 

— 

— 

— 

-- 

81  . . .  10 

8 

.3 

0  <10 

20 

11 

.00 

8 

09505850  -  RED 

tank  draw 

NEAR  RIMRUCK,  ARIZ  ILAT  34 

41  43 

LONG  111  42 

49) 

APR  ,  1968 

15... 

— 

-- 

— 

■-- 

-  - 

APR  ,  1973 

03... 

FEB  ,  1978 

— 

— 

-- 

— 

— 

-- 

88... 

“  ” 

" 

” 

3437581 11473500  -  WET 

BEAVER  AT 

RUSTY  SPUR  FORD  NR  RIMRUCK, 

ARIZ  (LAT 

34  37 

58  LUNG  111 

47 

35) 

JUN  ,  1977 

81...  80 

20 

.0 

8  <10 

20 

.9 

.00 

8 

09505300  -  RATTLESNAKE  CANTON  NEAR  RIMROCK,  ARIZ.  (LAT  34  46  01  LONG  111  40  83) 


APR  ,  1968 

15.  .  . 

APR  ,  1973 

16.  .  . 

FEB  ,  1978 

88.  .  . 


09505350  -  DRY  BEAVER  CREEK  NEAR  RIMROCK,  ARIZ.  (LAT  34  43  43  LONG  111  46  30) 


APR  , 
15.  . 

1968 

_  _ 

„  _ 

— 

-- 

-- 

.  - 

mar  , 
02.. 

1973 

_  _ 

.  _ 

— 

-- 

-- 

-- 

-- 

-- 

APR 

26.. 

_  _ 

_ 

— 

-  . 

-- 

-- 

feb  , 
06.  . 

197b 

.  . 

_ 

_ 

.  . 

-- 

-- 

09.  . 

. 

-- 

-  - 

-  - 

-  - 

•- 

MAR  , 
08.. 

1978 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

-- 

343428111511600  - 

beaver 

CREEK  AB 

CON  WITH 

VERDE  R. 

at  camp 

VERDE  CLAT 

34  34 

28  LONG  1 1 1 

51  18) 

JUN  , 
21.. 

1977 

30 

0 

.0 

3 

<10 

20 

1  .R 

.00 

3 
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Table  14. --Chemical  analyses  of  water  from  selected 

streamflow 

sites  in 

the  upper  Verde  River  area — Continued 

SPE¬ 

CULI- 

CIFIC 

FURM, 

hard¬ 

STREAM- 

con¬ 

FECAL, 

H4k0- 

ness. 

FLOW, 

duct¬ 

TUR¬ 

OXYGEN, 

0.7 

nESS 

noncar- 

instan¬ 

ance 

PH 

TEMPER¬ 

BID¬ 

DIS¬ 

UM-MF 

(MG/L 

BOnA IF 

time 

taneous 

(micru- 

ATURE 

ITY 

SOLVED 

(CULS./ 

AS 

(MG/L 

date 

CCFS) 

MHlJS) 

(UNITS) 

CDEG  C) 

( JTU) 

(Mk/L) 

100  ML) 

CAC03) 

CAC03) 

09505550 

-  VERDE  R 1 Vt M  BtLUW 

CAMP  VERDE 

, ARI Z  (LAT  34  33 

o2  lung 

111  51  02) 

JUN  ,  1977 

21  . . .  1130 

FEB  ,  1978 

27 

630 

8.1 

22.0 

30 

10.2 

5b 

290 

15 

38...  1830 

8310 

128 

7.9 

7.0 

*  ” 

71 

0 

343259111510500  -  VERDE  R.  .25 

MI  REL  STA.  095055. 

50  (LAT 

34  32  59 

LONG  111 

51  05) 

JUN  ,  1979 

12...  1600 

36 

640 

8.1 

27.5 

—  “ 

300 

58 

343124111500400  - 

veroe  r. 

At)  UAPNO  S 

FTNAL  WASTt  NR  CAMP 

VFRDE , 

AZ  (LAT  34 

31  24  LONG  1  11  50 

04) 

JUN  ,  1979 

13...  1700 

60 

850 

8. 1 

29.0 

“  * 

— — 

340 

88 

343015111494300  - 

VERDE  R. 

AB V  WEST  CLEAR  CREEK 

NR  CAMP  VERDE, AZ 

.  (LAT  34 

30  15  LONG  111  49 

43) 

JUN  ,  1977 

21...  1630 

JUN  ,  1979 

51 

780 

8.4 

26.0 

20 

10.4 

88 

350 

64 

12...  1000 

103 

880 

7.8 

24.0 

380 

110 

09505800  -  WEST  CLEAR  CREEK  NEAR 

CAMP  VERDE,  ARIZ 

.  (LAT  34 

32  19  LONG  111  41 

36) 

SEP  r  1967 

15...  1630 

14 

366 

7.5 

22.0 

-- 

-- 

190 

0 

APR  ,  1968 

15...  1600 

OCT  ,  1971 

135 

161 

7.0 

15.0 

-- 

— 

76 

0 

12...  1330 

15 

370 

8.3 

— 

-- 

— 

190 

0 

OCT  ,  1972 

07...  1815 

APR  ,  1973 

1020 

127 

6.8 

17.0 

-- 

~ 

58 

b 

11...  1215 

1300 

81 

7.3 

5.5 

-- 

-- 

-- 

39 

2 

APR  ,  1976 

21...  1720 

JUN  ,  1977 

546 

70 

7.6 

11.0 

— 

-- 

-- 

43 

5 

21...  1030 

MAR  .  1978 

14 

375 

8.6 

19.5 

2 

•• 

B2 

190 

0 

02...  1400 

2670 

65 

7.4 

6.5 

-- 

— 

37 

3 

3428481  1  1 47  57  00 

-  VERDE  R 

.  AT  BEASLEY  FLATS  NR  CAMP  VERDE, AZ. 

(LAT  34  28 

48  LONG 

111  47  57) 

JUN  ,  1979 

13...  1100 

85 

840 

8.0 

24.0 

•• 

•• 

360 

110 

3427491 11471100 

-  VERDE 

R.  A9  V  .  THE 

FALLS  NR 

CAMP  VERDE, AZ.  (LAT  34  27 

49  LUNG 

111  47  11) 

JUN  ,  1979 

13...  1100 

90 

860 

7.7 

23.0 

— 

— 

— 

370 

no 
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magne¬ 

SODIUM 

POTAS¬ 

chlo¬ 

fluu- 

CALCIUM 

sium. 

SODIUM, 

ad¬ 

SIUM, 

BICAR- 

SULFATE 

ride, 

R I DE , 

DIS¬ 

DIS¬ 

DIS¬ 

sorp¬ 

DIS¬ 

80NATF 

CAR¬ 

dis¬ 

dis¬ 

DIS¬ 

SOLVED 

SOLVED 

SOLVED 

tion 

SOLVED 

(MG/L 

BONATE 

solved 

solved 

SOLVED 

(«G/L 

fMG/L 

(MG/L 

RATIO 

cmg/l 

AS 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

DATE 

AS 

CA) 

AS  MG) 

AS  NA) 

AS  K) 

HC031 

AS  C03) 

AS  SU4) 

AS  CL) 

AS  F) 

09505550  - 

VERDE  RIVER  BELOW  CAMP  VEKDt,APIZ  (LAI  39  13 

03  LONG 

111  51  02) 

JUN  , 

1977 

21.. 

. 

55 

38 

40 

1.0 

3.1 

340 

0 

63 

26 

.3 

FEB  , 

1978 

28.  . 

• 

19 

5.8 

4.1 

.2 

1.5 

98 

0 

5.6 

5.3 

.1 

393259111510500  -  VERDE  R.  .35 

MI  BEL  STA 

.  095055 

.50  HAT 

39  33  59 

LONG  111 

51  05) 

JUN  , 

1979 

12.  . 

• 

56 

90 

37 

.9 

3.4 

300 

0 

77 

21 

.3 

393129111500900  - 

VERDE  R.  AB 

damnd  s 

FINAL  WASTE  NR  CAMP  VERDE, 

AZ  (LAT  34 

31  24  LONG  111  50 

04) 

JUN  , 

1979 

13.. 

• 

58 

98 

59 

1.4 

4.6 

310 

0 

150 

35 

.3 

393015111999300  - 

VERDE  W.  ABV  WEST  CLEAR  CREEK 

NR  CAMP 

VEkDE.AZ 

.  (LAT  14 

30  15  LONG  111  99 

43) 

JUN  , 

1977 

21  .  . 

60 

49 

60 

1.4 

4.3 

350 

0 

190 

37 

.4 

JUN  , 

1  979 

12.. 

• 

70 

49 

bl 

1  .4 

4.5 

330 

0 

170 

37 

.4 

09505800  -  WEST  CLEAR 

CREEK  NEAR 

CAMP  VERDE,  ARIZ 

.  (LAT  14 

33  19  LONG  HI  91 

36) 

SEP  , 

1967 

15.. 
APR  , 

1968 

92 

20 

“■  ” 

“  * 

*  “ 

240 

0 

5.0 

4.5 

.0 

15.. 
OCT  , 

1971 

17 

8.1 

96 

0 

3.0 

1.5 

.1 

12.. 
OCT  , 

1973 

39 

23 

5.7 

.2 

1.1 

251 

0 

1.5 

3.3 

.1 

07.. 
APR  , 

*1973 

19 

5.6 

1.5 

.1 

1.9 

63 

0 

9.3 

1.9 

.1 

11.. 
APR  , 

197b 

9.3 

3.8 

1.5 

.1 

.8 

45 

0 

4.0 

.9 

.1 

21.. 

JUN  , 

1977 

9.6 

9.5 

9.3 

.3 

1.2 

46 

0 

9.7 

3.2 

.1 

31  .  . 
MAR  , 

1976 

38 

23 

6.4 

.2 

1.5 

230 

1 

3.8 

3.9 

.1 

02.. 

9.3 

3.4 

1.1 

.1 

1.3 

41 

0 

3.8 

2.5 

.1 

393898111975700 

-  VERDE  R. 

AT  BEASLEY  FLATS  NR 

CAMP  VERDE, AZ. 

(LAT  34  28 

48  LONG 

111  47  57) 

JUN  ,  1979 

11...  63  50  61  1.9  a. 3  510  0  170  90  . 9 


39?799111971100  -  VERDE  R.  AB V .  THE  FALLS  NR  CAMP  VERDE, AZ.  (LAT  39  37  99  LONG  111  97  111 


JUN  ,  1979 

11...  67  99  57  1.3  9.1  330  0  160  37  .3 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


SOLIDS, 

SULIOS, 

nitro¬ 

NITRO¬ 

PHOS¬ 

SILICA, 

RESIDUE 

SUM  OF 

SOLIDS, 

NITRO¬ 

gen. 

GEN,  AM¬ 

PHORUS, 

DIS¬ 

AT  180 

CONSTI¬ 

DIS¬ 

GEN, 

N02+N03 

MONIA  ♦ 

nitro¬ 

PHOS¬ 

ortho. 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

N02+N03 

DIS¬ 

ORGANIC 

gen, 

PHORUS, 

dis¬ 

t“G/L 

DIS¬ 

DIS¬ 

f  TONS 

TOTAL 

SOLVED 

TOTAL 

TUTAL 

TOTAL 

solved 

AS 

SOLVED 

SOLVED 

PER 

(MG/L 

(MG/L 

(MG/L 

(MG/L 

(Mg/L 

(MG/L 

DATE 

STU3) 

fMG/L) 

(Mg/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N 1 

AS  N) 

AS  P) 

AS  P) 

09505550  - 

VERDE  RIVER  BELOW 

CAMP  VERDE, ARI7  (LAT  34  33 

03  LONG 

111  51  OS) 

JUN  , 

1977 

21.. 

35 

409 

4£9 

.56 

.16 

.19 

.47 

.63 

.110 

.02 

FEB  , 

1978 

38.  . 

• 

10 

115 

100 

.16 

“  * 

“  * 

3432591 1 1510500  -  VERDE  R.  .35 

MI  BEL  STA.  095055 

.50  (LAT 

34  33  59 

LONG  111 

51  05) 

JUN  , 

1  979 

13.  . 

• 

39 

384 

412 

.52 

.03 

”  “ 

“  “ 

343134111500400  - 

VERDE  R.  A8 

damnd  s 

FINAL  WASTE  NR  CAMP  VERDE, 

AZ  (LAT  34 

31  24  LONG  111  50 

04) 

JUN  , 

1  979 

13.. 

• 

38 

521 

536 

.71 

”  ” 

.01 

”  " 

”  " 

—  — 

343015111444300  - 

VERDE  R.  ABV  WEST  CLEAR  CREEK 

NR  CAMH 

VERDE, AZ 

.  (LAT  34 

30  15  LONG  111  49 

43) 

JUN  , 

1977 

21  .. 

. 

34 

570 

588 

.78 

.08 

6.9 

.11 

.19 

.170 

.01 

JUN  , 

1979 

13.  . 

• 

28 

550 

578 

.75 

.01 

— 

— — 

09505800  -  WEST  CLEAR 

CREEK  NEAR 

CAMP  VERDE,  ARIZ 

.  (LAT  m 

33  19  LONG  111  41 

36) 

SEP  , 

1987 

15.. 
APR  , 

1  968 

18 

“  ” 

214 

.29 

”  * 

— — 

“  • 

"  ” 

— — 

15.. 

18 

-- 

-- 

-  - 

-  - 

— 

OCT  » 

1971 

13. . 
OCT  , 

1  973 

17 

”  “ 

314 

.39 

.  o  i 

*  " 

.  0 1 

07.. 
APR  , 

1973 

14 

no 

80 

.15 

”  * 

.00 

”  - 

— 

— 

.07 

11  .. 
APR  , 

1  978 

10 

68 

53 

.09 

“  ” 

.02 

-  “ 

.05 

31  .  . 

JUN  , 

1  97  7 

11 

85 

67 

.12 

•* 

.07 

— 

— 

— 

.01 

31  .  . 
mar  , 

1978 

16 

192 

308 

.36 

.04 

.08 

.09 

.  1  3 

.030 

.01 

03.. 

9.1 

68 

51 

.09 

— 

- — 

•• 

~  “ 

-  “ 

-  - 

34384811 1475700 

-  VERDE  R. 

AT  BEASLEY  FLATS  NR  CAMP  VERDE, AZ. 

(lat  3a 

aa  long 

111  47  57) 

JUN  , 

1979 

13.. 

• 

36 

571 

577 

.78 

— 

2.0 

•• 

3437491 11471100 

-  VERDE  R. 

abv.  the  falls  nr 

CAMP  VERDE, AZ.  (LAT  34  37 

49  LONG 

1 1 1  47  11) 

JUN  , 

1979 

13.. 

• 

25 

544 

557 

.74 

-- 

.00 

— 

-- 

-  - 

-- 

Table 

14.  --Chemical 

analyses  of 

water  from 

i  selected 

streamflow 

sites  in 

the  upper 

Verde  River 

area — Continued 

ARSENIC 

BARIUM, 

total 

RECOV¬ 

BORON, 

TOTAL 

recov¬ 

BORON, 

DIS¬ 

CADMIUM 

TOTAL 

RECOV¬ 

CHRO¬ 

MIUM, 

TOTAL 

recov¬ 

COPPER, 

TOTAL 

RECOV¬ 

IRON, 

TOTAL 

RECOV¬ 

IRUN, 

DIS¬ 

LEAD, 

TOTAL 

RECOV¬ 

TOTAL 

ERABLE 

erable 

SOLVED 

ERABLE 

erable 

ERABLE 

ERABLE 

SOLVED 

ERABLE 

(UG/L 

(UG/L 

(UG/L 

(OG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

DATE 

AS  AS) 

AS  BA) 

AS  B) 

AS  B) 

AS  CD) 

AS  CR) 

AS  CU) 

AS  EE) 

AS  FE) 

AS  PB) 

09505550  -  VERDE  RIVER  BELOW  CAMP  VERDE, AP1Z  (LAT  34  33 

02 

LUNG  111 

51  02) 

JUN  , 

1977 

ai.. 

22 

100 

240 

200  <10  10 

10 

1100 

40 

<100 

feb  , 

1978 

28.. 

• 

”  * 

”  ” 

— — 

70 

-  ” 

110 

•  “ 

343259111510500 

-  VERDE 

R.  .25 

MI  BEL  STA.  095055.50  (LAT 

34  32  59 

LONG  HI  51 

05) 

JUN  , 

1979 

1?.. 

• 

“  “ 

180 

*  “ 

10 

3431241 1 1500400 

-  VERDt 

R  •  Ab 

uamnd  s 

FINAL  WASTE  NR  CAMP  VERDE, 

AZ  (LAT  34 

31 

24  LONG 

111  50  04) 

JUN  , 

1979 

13.. 

• 

"  ” 

“  “ 

250 

— — 

*  * 

10 

34301511 1494300 

-  VERDE 

R.  ABV 

WEST  CLEAR  CREEK  NR  CAMP  VERDE, AZ 

.  (LAT  34 

30 

15  LONG 

111  49  43) 

JUN  , 

1977 

21.. 

. 

28 

100 

280 

280  <10  10 

20 

520 

20 

<100 

JUN  , 

1979 

ia.. 

* 

“  • 

260 

— — 

•  “ 

10 

”  - 

09505800 

-  WEST 

clear 

creek  near  camp  verde,  ariz 

.  (LAT  34 

3? 

19  LONG 

111  41  36) 

SEP  , 

1967 

15.. 

APR  , 

1968 

■  * 

“  ” 

*' 

60 

15.. 

-- 

— 

-- 

—  — 

”  • 

OCT  , 

1971 

1?. . 
OCT  , 

*1972 

•  " 

•  * 

20 

0 

100 

07.. 
APR  , 

*1973 

— 

~  " 

80 

90 

11  .. 
APR  , 

197b 

— 

-  ” 

“  “ 

20 

30 

21.. 

-- 

-- 

-- 

70 

-  - 

-  ” 

-  “ 

JUN  , 

1977 

<100 

21  . . 
MAR  , 

1978 

2 

800 

70 

10  <10  10 

<10 

40 

40 

140 

02.. 

•• 

“  ” 

“  “ 

50 

342848111475700  -  VERDE  R.  AT  BEASlEY  FLATS  NR  CAMP  VERDE, AZ. 

(LAT  34  28 

48 

LONG  111  47  57) 

JUN  , 

1979 

10 

13.. 

-- 

-- 

-- 

290 

—  — 

342749111471100  -  VERDE  R.  ABV .  THE  FALLS  NR  CAMP  VERDE, AZ.  (LAT  34  27  49  LONG  111  47  11) 


aso 
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JUN  ,  1979 
13.., 


10 


Table  14. — Chemical  analyses  of  water  from  selected  streamflow  sites 


the  upper  Verde  River  area — Continued 


in 


DATE 


MANGA¬ 

NESE, 

manga¬ 

MERCURY 

SILVER, 

ZINC, 

total 

nese. 

total 

SELE¬ 

TOTAL 

TOTAL 

CARBON, 

recov¬ 

DIS¬ 

recov¬ 

NIUM, 

recov¬ 

RECOV¬ 

ORGANIC 

CYANIDE 

erable 

SOLVED 

erable 

total 

erable 

ERABLE 

TOTAL 

TOTAL 

phfnols 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(MG/L 

(MG/L 

as  mn) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L ) 

09505550  -  VERDE  RIVER  BELUW  CAMP  VERDE, ARIZ  (LAT  34  33  0?  LONG  111  51  02) 


JUN  ,  1977 

21.. .  bO  20  .0  3  <10  40  2.5  .00  3 

FEB  ,  1978 

20.. . 


3432591  1  1510500  -  VERDE  R.  .25  Ml  BEL  S 1 A .  U95055.50  (LAT  34  3?  59  LONG  111  Si  05) 


JUN  ,  1979 

12.  .  . 


343124111500400  -  VERDE  R.  AB  DAMN!)  S  FINAL  WASTE  NR  CAMP  VERDE, AZ  (LAT  34  31  24  LONG  111  50  04) 


JUN  ,  1979 
13... 


343015111494300  - 

VERDE  r. 

AbV  WEST  CLEAR  CREEK 

NR  CAMP  VERDE, A7.  (LAT 

34 

30 

15  LONG  111 

49 

43) 

JUN  , 

1977 

21  .. 

. 

40 

4  .0 

4 

<10 

50 

2 

.1 

.00 

3 

JUN  , 
12.. 

1979 

— 

-- 

— 

— 

— 

— 

— 

— 

09505800  - 

WEST  CLEAR  CREEK  NEAR 

camp 

VERDE, 

ARIZ.  (LAT 

34 

32 

19  LONG  111 

41 

36) 

SEP  , 

1967 

15.. 

— 

— 

** 

-  - 

— 

-  • 

-  - 

-  - 

APR  , 

1  968 

15.. 
OCT  , 

1971 

" 

" 

■" 

" 

“  * 

12.. 
OCT  , 

1972 

”  * 

■■ 

" 

" 

" 

07  .  . 
APR  , 

1973 

■' 

11.. 

•« 

— 

— 

-- 

-- 

-  - 

-- 

-- 

APR  , 

1976 

21.. 
JUN  , 

1  977 

— — 

"  * 

*  “ 

21  .. 

a 

10  .3 

1 

<10 

30 

1 

.2 

o 

© 

3 

mar  , 
02. . 

1  978 

— 

— 

— 

— 

-- 

— 

— 

-- 

342848111475700 

-  VERDE 

R.  AT  BEASLEY  FLATS  NR  CAMP 

VERDE 

,  A 7 .  (LAT  34 

28 

a& 

LONG  111  47 

57) 

JUN  , 

13.. 

1979 

-  - 

— 

... 

_ 

.. 

.  . 

3427491 11471100 

-  VERDE 

R.  ABV.  THE  FALLS  NR 

camp 

VERDE, 

A  L .  (LAT  34 

27 

49 

long  111  47 

11) 

JUN 

13 


1979 
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SPE¬ 

COL  I  - 

CIFIC 

FURM, 

HARD¬ 

stream- 

con¬ 

FECAL , 

hard¬ 

NESS, 

flow. 

duct¬ 

TUR¬ 

oxygfn. 

0.7 

ness 

noncar- 

instan- 

ance 

PH 

TEMPER¬ 

BID¬ 

dis¬ 

UM-MF 

(Mb/L 

BONATE 

TIME 

T  ANEOUS 

(micru- 

ATURE 

ITY 

solved 

(COLS./ 

AS 

(MG/L 

DA  TF 

(CFS) 

mHOS) 

(UNITS) 

(DEG  C) 

(JTU) 

(Mb/L) 

100  ML) 

CACOi) 

CAC03) 

09506000  - 

VERDE  RIyER 

NEAR  CAMP 

VERDE, 

ARIZ.  (LAT 

34  27  00  LUNG  111 

47  00) 

JUL  ,  1976 

OS...  1500 

SEP 

46 

1000 

8.0 

28.5 

— 

— 

— 

370 

110 

01...  1400 

OCT 

40 

810 

8.1 

28.0 

*  ” 

330 

74 

06...  1240 

161 

690 

8.1 

18.5 

-- 

-- 

-- 

290 

57 

NOV 

OS...  1200 

APR  ,  1977 

151 

670 

8.0 

13.5 

— 

-- 

— 

300 

32 

01...  1450 

150 

650 

6.2 

13.5 

-- 

-- 

-- 

280 

22 

JUN 

22...  1200 
OCT 

53 

870 

6.3 

22.0 

15 

8.2 

82 

350 

83 

04...  1630 

OCT  ,  1978 

152 

690 

8.3 

23.0 

— — 

— — 

“  “ 

290 

43 

10...  1410 

99 

900 

8.1. 

21.0 

-- 

-- 

32 

340 

64 

NOV 

14...  1700 

DEC 

280 

269 

7  .6 

9.0 

130 

10.1 

K  1  060 

120 

14 

12...  1630 

2 1  S 

595 

6.6 

7.0 

10 

12.1 

15 

270 

27 

JAN  ,  1979 

17...  1600 

FEP 

755 

1  15 

— 

8.0 

— 

12.9 

460 

66 

15 

14...  0945 

mar 

E  1  50  0 

225 

6.4 

7.0 

—  — 

10.4 

K  34 

no 

12 

14...  1000 

— 

128 

9.1 

8.5 

-- 

9.8 

K  1  2 

71 

13 

APR 

17...  1000 

MAY 

— 

218 

7.9 

16.0 

— 

9.2 

30 

96 

14 

09...  1100 

150 

740 

6.4 

14.0 

— 

8.8 

24 

340 

80 

JUN 

13...  10O0 

JUL 

92 

856 

6.3 

24.0 

— 

6.8 

K15 

340 

81 

11...  1530 

76 

080 

6.0 

26.0 

2 

3.3 

K  7 

350 

80 

AUG 

10...  1400 

SEP 

149 

720 

8.2 

27.5 

17 

8.7 

24 

300 

58 

27...  1345 

93 

1060 

8.4 

22.0 

6.0 

K4 

350 

77 

34245211 14fa5100  - 

VERDE  R. 

AT  BRUWNS  SPRINGS  FURU 

NR  CAMP 

VERDE, AZ 

(LAT  34 

24  52  LONG 

111  46 

51) 

JUN  ,  1979 

12...  1700 

98 

840 

*  * 

28.0 

*  “ 

”  * 

330 

84 

342146111424800  - 

VERDE  R. 

AaV  VERDE  HUT 

SPRINGS 

MR  CAMP 

VERDE, AZ. 

(LAT  34 

21  46  LUNG 

111  42 

48) 

JUN  ,  1979 

12...  1100 

93 

822 

8. 2 

— — 

*  “ 

“  ** 

330 

100 

342053111415300  -  VERDE  R. 

300'  BEL  CHILDS  PP  NR 

CAMP  VERDE, AZ.  (LAT  34  20 

53  LONG  111  41  53) 

JUN  ,  1979 

12...  1 bOO 

138 

790 

8.1 

*  ” 

“  “ 

340 

110 

342311  11  1393300  -  FOSSIL  CR  NR  IkVING  PP  NR  CAMP  VERDE, AZ  1 L  A  T 

34  2^  11 

LONG  111 

39  33) 

JUN  ,  1979 

12...  0845 

.78 

1780 

7.5 

-- 

-- 

-- 

1200 

960 

09507500  -  FOSSIL  CR  DIV  TO  CHILDS  PP  NR  CAMP  VERDF,  ARIZ.  (LAT  34  22  Ob  LDNG  111  39  56) 


SEP  ,  1967 

1«... 


01 


aio 


1400 


761 


7.5 


23.0 


ie 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 


calcium 

MAGNE¬ 

SIUM, 

SODIUM, 

SODIUM 

AD- 

POTAS¬ 

SIUM, 

bicar¬ 

SULFATE 

chlo¬ 

ride. 

FLUO¬ 

RIDE, 

DIS¬ 

DIS¬ 

DIS¬ 

SURP- 

DIS¬ 

bonate 

car¬ 

DIS¬ 

DIS¬ 

dis¬ 

SOLVED 

SOLVED 

SOLVED 

T  TUN 

SOLVED 

(MG/L 

bonate 

SOLVED 

SOLVED 

solved 

(MG/L 

(MG/L 

(Mfl/L 

RATIO 

(mg/l 

AS 

(Mg/l 

(MG/L 

(MG/L 

(MG/L 

DATE  AS  C A  1 

AS  MG) 

AS  NA) 

AS  K) 

HC03) 

AS  C03) 

AS  S04J 

AS  CL) 

AS  F) 

09506000  - 

VERDE  RIVER  NEAR  CAMP  VERDE, 

ARIZ. 

(LAT  34  27 

00  LONG  111  47  00) 

JUL  .  197b 

06...  bl 

54 

78 

1.8 

5. a 

319 

0 

310 

48 

.4 

SEP 

01...  56 

47 

bO 

1.4 

4.8 

316 

0 

150 

33 

.4 

OCT 

06...  55 

38 

40 

1.0 

3. a 

383 

0 

80 

34 

.2 

NOV 

08...  57 

38 

41 

1.0 

3.1 

335 

0 

79 

34 

.4 

APR  ,  1977 

01...  53 

35 

35 

.9 

2.7 

310 

0 

63 

13 

.5 

JUN 

23...  bi 

49 

65 

1.5 

4.4 

330 

0 

140 

4? 

.4 

OCT 

04...  58 

35 

36 

.9 

3.4 

300 

0 

74 

33 

.3 

OCT  ,  197b 

10. . .  bO 

47 

6? 

1.5 

4.1 

340 

0 

150 

38 

.5 

NOV 

14...  37 

13 

10 

.4 

3.1 

130 

0 

18 

7.7 

.1 

DEC 

1?...  55 

33 

30 

.8 

2.6 

300 

0 

62 

19 

.3 

JAN  ,  1979 

17...  17 

5.8 

4.4 

.3 

1 .5 

63 

16 

2.5 

.1 

FEB 

14...  45 

12 

8.8 

.4 

1.3 

130 

1 

15 

5.9 

.1 

mar 

14...  17 

7.0 

4.8 

.a 

.8 

71 

0 

9.1 

2.8 

.1 

APR 

17...  33 

10 

7.6 

.3 

1.1 

100 

0 

16 

4.6 

.1 

mat 

09...  70 

39 

43 

1.0 

3.5 

360 

35 

130 

39 

.3 

JUN 

13...  bO 

47 

60 

1.4 

4.5 

330 

0 

160 

38 

.3 

JUL 

It...  58 

50 

67 

1.6 

5. a 

330 

0 

200 

49 

.4 

AUG 

10...  54 

41 

47 

1.3 

4.9 

300 

0 

140 

35 

.3 

SEP 

37...  bO 

48 

65 

1.5 

4.2 

— 

— 

170 

39 

.4 

34345311 14b5100  -  VERDE  K.  AT  BROWNS 

SPRINGS  FURD  NR  CAMP  VFRDE 

, A  7  (LAT  34 

24  52  LONG  111  46 

51) 

JUN  ,  1979 

13...  58 

45 

59 

1.4 

4.7 

300 

— 

150 

39 

.3 

3421 461 1 1424800  -  VEkDE  R.  ABV  VERDF 

HUT  SPRINGS 

Nk  CAMP 

VERDE, 

AZ.  (LAT  34 

21  46  LUNG  111  42 

48) 

JUN  ,  1979 
ia...  56 

45 

56 

1.4 

4.4 

370 

0 

160 

37 

.3 

3420531 1 1 415300  - 

VERDE  R. 

300'  BEL 

Childs  pp  nr  camp  verue.az 

.  (LAT  34  20  53  LUNG 

111  41  S3) 

JUN  ,  1979 

13...  60 

45 

55 

1.3 

4.3 

380 

0 

ISO 

35 

.3 

342311 1 11393300 

-  FOSSIL 

CR  NR  IRVING  PP  NR 

CAMP  VERDE, AZ  (LAT  34  33  11  LONG  111 

39  33) 

JUN  ,  1979 

ia...  340 

140 

33 

.4 

5.3 

260 

0 

980 

16 

.3 

09507500 

-  FOSSIL 

CR  OIV 

to  Childs  pp 

Nk  CAMP 

VERDE, 

ARIZ.  ILAT 

34  22  Ob 

LONG  1 1  1 

39  56) 

SEP  ,  1967 

14. . .  110 

36 

480 

0 

1  4 

9  .  S 

.1 

Table  14. — Chemical  analyses  of  water  from  selected 

streamflow 

sites  in 

the  upper  Verde  River  area— Continued 

SILICA, 

DIS¬ 

SOLIDS, 
RESIDUE 
AT  180 

SOLIDS, 
SUM  OF 
CONSTI¬ 

SOLIDS, 

DIS¬ 

NITRO¬ 

GEN, 

nitro¬ 

gen, 

N02+N03 

NITRO¬ 
GEN,  am¬ 
monia  + 

NITRO¬ 

PHOS¬ 

PhOS- 

PHURUS , 
ORThO, 

SOLVED 

DEG.  C 

TUENTS, 

SOLVED 

NU2+N03 

DIS¬ 

Organic 

GEN, 

PHORUS, 

dis¬ 

(MG/L 

DIS¬ 

DIS¬ 

(TUNS 

TOTAL 

SOLVED 

(OTAL 

tutal 

TOTAL 

solved 

AS 

SOLVED 

SOLVED 

PER 

(Mg/L 

(MG/L 

(Mb/L 

(MG/L 

(MG/L 

(MG/L 

DATE  SIU2) 

(MG/L) 

(MG/L) 

AC-FT) 

AS  N) 

AS  N) 

AS  N) 

AS  N) 

AS  P) 

AS  P) 

09506000  - 

VERDE  RIVER  NEAR  CAMP  VERDE, 

ARIZ. 

(LAT  34  27 

)0  LUNb 

111  47  00) 

JUL  ,  197b 

08...  36 

593 

651 

.81 

.17 

.04 

SEP 

01...  30 

553 

537 

.75 

.01 

_  _ 

.. 

.02 

OCT 

06...  26 

379 

404 

.52 

.00 

.. 

.02 

NOV 

0«...  29 

440 

427 

.60 

m  _ 

.01 

—  _ 

.02 

APR  ,  1977 

01...  22 

395 

377 

.54 

_  _ 

.02 

—  _ 

.01 

JUN 

22...  39 

56b 

559 

.77 

.18 

.07 

.17 

.35 

.050 

.02 

OCT 

09...  30 

400 

408 

.54 

.07 

m  _ 

_  _ 

_  _ 

_  _ 

.  _ 

OCT  ,  1978 

10...  32 

5b2 

.76 

.01 

.02 

.40 

.41 

.020 

.01 

NOV 

19. . .  15 

172 

160 

.23 

.26 

.29 

.68 

.94 

.330 

.06 

DEC 

12...  23 

361 

374 

.49 

.00 

.15 

.37 

.37 

.030 

.01 

JAN  ,  1979 

17...  11 

91 

.12 

.19 

.30 

.60 

.79 

3.00 

.06 

FER 

19...  16 

_  _ 

1  45 

.20 

.09 

.12 

.49 

.58 

.090 

.01 

mar 

19...  19 

92 

.13 

.05 

.09 

.16 

.21 

•  ObO 

.03 

APR 

17...  15 

126 

.17 

.05 

.00 

.15 

.20 

.050 

.03 

mat 

09...  25 

494 

.67 

.07 

.06 

.12 

.19 

.010 

.01 

JUN 

13...  26 

_ 

554 

.75 

.05 

.00 

.36 

.41 

.010 

.00 

JUL 

11  ...  35 

6 1 8 

628 

.84 

.01 

.02 

.33 

.34 

.010 

.01 

AUG 

10...  30 

477 

500 

.65 

.  00 

.01 

.14 

.14 

.030 

.01 

SEP 

27...  33 

— 

582 

.79 

.07 

.02 

.46 

.53 

.040 

.03 

3924521 1 14b5100  - 

VERDE  R. 

AT  BROWNS 

SPRINGS  FORD  NR  CAMP  VERDE 

, A  Z  (LAT  34 

24  52 

LUNG  111  46 

51) 

JUN  ,  1979 

12...  26 

538 

530 

.73 

— 

.03 

— 

— 

— 

— 

342146111424800  - 

VERDE  R. 

AbV  VERUE 

HUT  SPRINGS  Nk  CAMP 

VERUE, 

AZ.  (LAT  34 

21  46 

LUNG  111  42 

48) 

JUN  ,  1979 

12...  25  508  517  .69  --  .00 


392053111915300  -  VERDE  R.  300'  BEL  CHILDS  PP  NR  CAMP  VtRDF.AZ.  (LAT  39  20  53  LUNG  111  91  53) 


JUN  ,  1979 

12...  29  975  512  .65  --  .00 

39231  1  1  1  1393300  -  FOSSIL  CR  NR  IRVING  PP  NR  CAi«iP  VERUF ,  AZ  CLAT  39  23  1  1  LONG  111  39  33) 


JUN  ,  1979 

12...  23  1650  1570  2.29  --  .00 


09507500  -  FOSSIL  CR  DIV  TO  CHILDS  PP  Nr  CAMP  VERDE,  ARIZ.  (LAT  ?4  22  Ob  LONG  111  39  56) 


SEP  ,  1967 
19... 


929 


18 


58 
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Table  14. --Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area  Continued 


arsenic 

SARI UM , 

total 

recov¬ 

BORON, 

TOTAL 

recov¬ 

BORON, 

DIS¬ 

cadmium 

TOTAL 

RECOV¬ 

CHRO¬ 

MIUM, 

tutal 

recov¬ 

COPPER, 

TOTAL 

RECOV¬ 

IRON, 

TUTAL 

RECOV¬ 

IRON, 

DIS¬ 

lead, 

total 

RECOV¬ 

TOTAL 

erable 

erable 

SOLVED 

ERABLE 

erable 

ERABLE 

ERABLE 

SOLVED 

ERABLE 

(UG/L 

(UG/L 

(UG/L 

(OG/L 

IUG/L 

tUG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

date 

AS  AS) 

AS  BA) 

AS  B) 

AS  6 ) 

AS  Co) 

AS  CB) 

AS  CO) 

AS  FE) 

AS  FE) 

AS  PR) 

09506000  - 

VERDE  RIVER  NEAR  CAMP 

VERDE , 

ARTZ.  (LAT 

34  27  00  LONG  111 

47  00) 

JUL  ,  1976 

Ofl  .  .  . 

300 

10 

_  _ 

SEP 

01  .  .  . 

_  «. 

mm 

..  _ 

2B0 

... 

mm 

mm 

10 

OCT 

06  .  .  . 

_  _ 

_  _ 

180 

•  • 

_  _ 

mm 

mm 

10 

-- 

NOV 

0«.  .  . 

_  _ 

m  m 

mm 

160 

mm 

mm 

20 

-- 

APR  ,  1977 

01... 

_  _ 

mm 

mm 

160 

mm 

mm 

mm 

10 

-- 

JUN 

22.  .  . 

26 

0 

300 

250 

<10 

10 

10 

480 

110 

<100 

OCT 

04.  .  . 

_  _ 

mm 

160 

_  _ 

_• 

__ 

110 

OCT  ,  1978 

10.  .  . 

23 

0 

360 

300 

0 

0 

11 

350 

<10 

3 

NOV 

14... 

10 

200 

150 

70 

? 

10 

23 

6900 

80 

34 

DEC 

12... 

17 

100 

1  80 

150 

5 

30 

6 

570 

0 

50 

JAN  ,  1979 

17... 

20 

600 

420 

70 

3 

60 

110 

47000 

350 

96 

FEB 

14... 

10 

100 

120 

90 

5 

0 

20 

3400 

20 

50 

mar 

14... 

5 

100 

100 

50 

15 

20 

12 

1300 

710 

66 

APR 

17  .  .  . 

A 

100 

90 

100 

1 

0 

1 1 

630 

20 

31 

MAY 

09... 

15 

100 

340 

210 

12 

10 

2 

150 

20 

150 

JUN 

1 3 .  .  . 

16 

100 

300 

300 

1 

0 

5 

160 

10 

27 

JUL 

11... 

21 

100 

400 

530 

0 

10 

24 

90 

10 

13 

AUG 

10.  .  . 

10 

100 

250 

250 

0 

10 

4 

540 

<10 

2 

SEP 

27  .  .  . 

23 

100 

3b0 

300 

0 

10 

2 

570 

<10 

4 

342452111465100 

-  VEROE 

K  . 

AT  BROWNS 

SPRINGS  FORD 

nr  CAMP 

VERDE, AZ 

(LAT  34 

24  52  LUNG 

111  46 

51) 

JUN  ,  1979 

12. . . 

-- 

— 

— 

230 

-- 

— 

— 

— 

10 

— 

34214611 1424800 

-  VERDE 

R. 

ABV  VERDE 

HOT  SPRINGS 

NR  CAMP 

VERDE, AZ. 

(LAT  34 

21  46  LUNG 

111  4? 

48) 

JON  ,  1979 

12.  .  . 

— 

— 

— 

200 

— 

— 

— 

— 

0 

— 

342053111415300  -  VERDE 

R. 

300'  BEL 

CHILDS  PP  NR 

CAMP  VERoE, AZ.  (LAT  34  20 

53  LONG  111  41  53) 

JUN  ,  1979 
12... 

240 

0 

342311111393300  -  FOSSIL  CR  NR  IRVING  PP  NR  CAmP  VEPDE.AZ  ILAT  34  23  11  LONG  111  39  33) 


JUN  ,  1979 

12...  --  --  --  40  --  --  --  --  10 


09507500  -  FOSSIL  CR  DIV  TO  CHILDS  PP  NR  CAMP  VERDE,  ARI7.  (LAT  34  22  06  LONG  111  39  56) 


SEP  .  1967 
14... 


Table  14. — Chemical  analyses  of  water  from  selected  streamflow  sites  in  the  upper  Verde  River  area — Continued 
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MANGA- 


NESE, 

MANGA¬ 

mercury 

SILVER, 

ZINC, 

TOTAL 

NESE, 

total 

SELE¬ 

TOTAL 

TOTAL 

CARBON, 

recov¬ 

DIS¬ 

recov¬ 

NIUM, 

recov¬ 

recov¬ 

ORGANIC 

CYANIDE 

erable 

SOLVED 

erable 

total 

erable 

erable 

TOTAL 

total 

PHENOLS 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(UG/L 

(MG/L 

(MG/L 

DATE 

AS  Mi\|) 

AS  MN) 

AS  HG) 

AS  SE) 

AS  AG) 

AS  ZN) 

AS  C) 

AS  CN) 

(UG/L) 

09506000  -  VERDE  RIVER  NEAR  CAMP  \/ERDE,  ARTZ.  (LAT  34  27  00  LONG  111  47  00) 


JUL  ,  1976 

08.  .  . 

_  _ 

„ 

.. 

SEP 

01... 

.. 

.. 

.. 

OCT 

06  .  .  . 

.. 

.. 

NOV 

08.  .  . 

.. 

.. 

.. 

APR  ,  1977 

01... 

.. 

.. 

__ 

JUN 

22... 

40 

20 

.3 

3 

<10 

20 

1.7 

.00 

4 

OCT 

04.  .  . 

m  _ 

.. 

_  — 

.. 

.. 

OCT  ,  1978 

10... 

30 

6 

.0 

2 

0 

20 

2.3 

.00 

3 

NUV 

14... 

160 

0 

.0 

1 

0 

40 

13 

.00 

2 

DEC 

12... 

60 

9 

.0 

1 

0 

30 

1.8 

.00 

3 

JAN  ,  1979 

17... 

1900 

30 

.1 

0 

1 

180 

43 

.00 

2 

FEB 

14.  .  . 

100 

5 

.0 

1 

1 

50 

.00 

1 

Mar 

14... 

40 

40 

_  _ 

0 

0 

30 

«.2 

.00 

2 

APR 

17... 

30 

3 

.0 

0 

0 

30 

_  _ 

.00 

0 

may 

09.  .  . 

20 

10 

.2 

2 

0 

30 

.00 

1 

JUN 

13... 

30 

10 

.0 

2 

0 

30 

5.6 

.00 

0 

JUL 

11... 

20 

3 

.1 

2 

0 

60 

2.4 

.00 

4 

AUG 

10... 

30 

4 

.1 

2 

0 

10 

1  .9 

.00 

2 

SEP 

27... 

30 

6 

.2 

2 

0 

10 

— 

.00 

2 

342452111465100  - 

VERDE  R. 

AT  BROWNS 

SPRINGS 

FORD  NR 

CAMP  VFRDE , 

AZ  (LAT 

34  24  52 

LUNG  111 

46  51  ) 

JUN  ,  1979 

1?... 


342146111424800  -  VERDE  R.  A 6V  VERDE  HOT  SPRINGS  NR  CAMP  VERDE, AZ.  (LAT  34  21  46  LONG  111  4?  48) 


JUN  ,  1979 

12... 


342053111415300  -  VERDE  R.  300'  BEL  CHILOS  PP  NR  CAMP  VERDE, AZ.  (LAT  34  20  53  LUNG  111  41  53) 


JUN  ,  1979 

12... 


342311111393300  -  FOSSIL  CR  NR  IRVING  PP  NR  CAMP  VERDE, AZ  (LAT  34  23  11  LONG  111  39  53) 


JUN  ,  1979 

12.  .  . 


09507500  -  FOSSIL  CR  DIV  TO  CHILDS  PP  NR  CAMP  VERDE,  ARIZ.  (LAT  34  22  06  LONG  111  39  56) 


SEP  ,  1967 
14... 
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Table  15. --Modified  drillers'  logs  of  selected  wells  in  the  upper  Verde  River  area 


Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

( A-13-5)5bdc 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Soil . 

8 

8 

Soft,  white  clay  with  layers 

Hard-packed  caliche . 

4 

12 

of  soft  lime  . 

31 

63 

Sand  and  gravel  . 

8 

20 

Hard  crystallized  lime;  first 

Boulders,  basalt  . 

9 

29 

water . 

5 

68 

Sand,  coarse,  clean  . 

3 

32 

Hard  lime  with  layers  of  soft  lime  . 

52 

120 

(A-13-5)5dab1 

QUATERNARY: 

Very  hard,  white  lime;  first  water  at 

Alluvium: 

66  feet,  bailed  10  gallons  per  minute  ... 

7 

66 

Adobe . 

6 

6 

Medium-hard,  yellow  lime . 

4 

70 

Boulders  and  gravel . 

7 

13 

Hard,  white  lime . 

6 

76 

Brown  clay . 

21 

34 

Very  hard,  white  lime . 

9 

85 

Red,  sandy  clay  . 

2 

36 

Soft,  yellow  lime . 

3 

88 

Sand  and  gravel  in  brown  clay . 

6 

42 

Hard,  yellow  lime  . 

3 

97 

TERTIARY: 

Very  hard,  white  lime;  second  water  at 

Verde  Formation: 

99  feet,  static  water  level  45  feet. 

Bentonite  . 

1 

43 

bailed  20  gallons  per  minute  with 

Hard,  white  lime . 

7 

50 

drawdown  to  53  feet . 

2 

99 

Medium  hard,  white  lime . 

9 

59 

Medium  hard,  yellow  lime . 

1 

100 

(  A-13-5)6bbd2 

QUATERNARY: 

Rock,  reported  salt 

Alluvium: 

at  250  feet,  cemented 

Soil . 

20 

20 

back  to  230  feet; 

Sand  and  gravel  . 

48 

68 

static  water  level 

TERTIARY: 

60  feet,  bailed  30 

Verde  Formation: 

gallons  per  minute 

Blue  clay  . 

112 

180 

with  40  feet  of  drawdown . 

80 

260 

(A-13-5)6dbc 

QUATERNARY: 

Hard,  blue  lime . 

22 

70 

Alluvium: 

Blue  clay,  no  odor . 

15 

85 

Sandy  silt . 

14 

14 

Hard  blue  lime;  first  water  at  115 

Sand,  gravel,  and  boulders,  no 

feet,  5  gallons  per  minute;  second 

top  water . 

5 

19 

water  at  138  feet,  15  gallons  per 

TERTIARY: 

minute;  static  water  level  25  feet, 

Verde  Formation: 

bailed  15  gallons  per  minute  with 

Blue  clay,  bad  odor . 

29 

48 

drawdown  to  40  feet . 

55 

140 

(A-13-5)6dbd 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Soil . 

5 

5 

Medium-hard,  white  lime . 

6 

21 

Hard,  green  lime . 

19 

40 

Caliche . 

4 

9 

Hard,  blue  lime;  first  water  at  46  feet, 

static  water  level  28  feet,  bailed 

10+  gallons  per  minute  with 

Boulders . 

6 

15 

drawdown  to  35  feet . 

8 

48 

(A-13-5)7bab 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Silt . 

4 

4 

Blue  clay;  bailed  20  gallons  per 

Gravel  and  rock;  first  water  at  20  feet _ 

18 

22 

minute  with  no  drawdown, 

Sand,  rock,  brown  clay . 

10 

32 

water  stands  at  20  feet . 

5 

37 

(A-13-5)8bda1 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Adobe  soil  . 

6 

6 

Soft,  white  lime . 

7 

34 

Hardpan  . 

2 

8 

Very  hard  lime . 

13 

47 

Sandy  soil  . 

10 

18 

Soft,  blue  lime;  bailed  30  gallons  per 

Boulders  and  gravel . 

9 

27 

minute  with  no  drawdown . 

3 

50 

( A-13-5)8caa2 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Sandy  silt . 

17 

17 

Blue  clay  . 

10 

40 

Blue  clay,  bad  odor;  static  water  level 

Boulders,  sand,  and  gravel; 

13  feet,  bailed  80  gallons  per  minute 

first  water . 

13 

30 

with  no  drawdown 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-13-5)8cdb 

QUATERNARY: 

Boulders;  second  water  at  34  feet . 

3 

37 

Alluvium: 

Sand . 

3 

40 

Soil . 

16 

16 

45 

Sand  and  gravel  . 

4 

20 

TERTIARY: 

Boulders . 

3 

23 

Verde  Formation: 

Sand  and  gravel  . 

3 

26 

Blue  clay;  static  water 

Boulders;  first  water  at  26  feet  . 

2 

28 

level  25  feet,  bailed 

Sand . 

4 

32 

25  gallons  per  minute  with 

Sand  and  gravel  . 

2 

34 

3  feet  of  drawdown  . 

3 

48 

(  A-13-5)9cab 


QUATERNARY: 

Limestone;  water  at  110  feet,  static 

Surficial  material: 

water  level  55  feet . 

48 

110 

Boulders  and  fill . 

25 

25 

Hard,  white  limestone;  water  at  130 

feet,  static  water  level  55  feet  . 

20 

130 

TERTIARY: 

Hard  limestone . 

55 

185 

Verde  Formation: 

Sodium  sulfate,  salty,  plugged  hole  to 

175  feet;  bailed  30  minutes,  salt  very 

Limestone;  water  at  62  feet . 

37 

62 

faint . 

5 

190 

(A-13-5)10bca 


TERTIARY: 

Alternating  layers  of  clay  (25-30  feet 

thick)  and  sodium  rock  (10-15 

feet  thick) . 

550 

800 

Verde  Formation: 

Clay  and  lava  rocks;  water  at  1,000  feet  .. 
Volcanic  rocks: 

600 

1,400 

Clay  and  white  rock . 

250 

250 

Igneous  rocks  . 

225 

1,625 

(A-13-5)11dab 


QUATERNARY: 

TERTIARY: 

Verde  Formation: 

Surficial  material: 

Bentonite  clay  layer . . . 

5 

11 

Gypsum  . 

79 

90 

Cavity . 

5 

95 

Topsoil  of  lakebed . 

6 

6 

Gypsum  . 

55 

150 

(A-13-5)12ccd 


QUATERNARY: 

Blue  clay  and  limestone  layers;  first  water 

Alluvium: 

at  41  feet  . 

10 

45 

Topsoil,  brown  dirt . 

6 

6 

Brown  clay  conglomerate  . 

45 

90 

Gravel  and  boulders . 

20 

26 

White  limestone;  second  water  at 

TERTIARY: 

90  feet  . 

2 

92 

Verde  Formation: 

Hard  conglomerate;  static  water  level 

Brown  clay . 

9 

35 

8  feet  . 

12 

104 

(A-13-5)14abd 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Brown  clay . 

16 

16 

Brown  clay  and 

Sand  and  gravel  . 

3 

19 

conglomerate . 

16 

65 

Fine  sand  and  clay . 

2 

21 

White  clay . 

5 

70 

Fine  sand  and  boulders  . 

7 

28 

Conglomerate . 

12 

82 

Sand  and  boulders . 

18 

46 

Blue  clay  and  limestone; 

Fine  sand  and  gravel;  first  water  at  48 

second  water  at 

feet . 

3 

49 

88  feet  . 

13 

95 

(A-13-5)15aaa 


QUATERNARY: 

Alluvium: 

Broken  rock  and  boulder . 

30 

30 

TERTIARY: 

Verde  Formation: 

Soft,  blue  clay . 

Hard,  blue  clay  with  crystallized  gypsum, 

97  percent  salt  solution  . 

30 

72 

60 

132 

(A-13-5)15bda 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Soil . 

10 

10 

White  lime . 

2 

37 

Boulders . 

5 

15 

Brown  clay . 

2 

39 

Gravel  . 

5 

20 

White  lime . 

1 

40 

Sand . 

10 

30 

Brown  clay . 

2 

42 

Boulders . 

5 

35 

White  lime . 

3 

45 
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Thick- 

Depth 

(feet) 

Thick- 

ness 

(feet) 

ness 

(feet) 

Depth 

(feet) 


( A-13-5)16aca 


QUATERNARY: 

TERTIARY: 

Verde  Formation: 

Alluvium: 

Blue  clay;  second  water  at  65  feet  with 

trickle  gypsum;  third  water  at  85  feet 

Soil . 

15 

15 

with  trickle  gypsum;  fourth  water  at 

Boulders . 

15 

30 

100  feet  with  trickle  gypsum,  static 

Sand  and  gravel; 

water  level  17  feet,  bailed  75  gallons 

water  at  35-45  feet  . 

15 

45 

per  minute  with  5  feet  of  drawdown  .... 

65 

(A-13-5)16bad 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Sandy  loam . 

10 

10 

Blue  clay  . 

10 

45 

Sand  and  gravel  . 

10 

20 

Blue  lime;  water  . 

5 

50 

Boulders . 

5 

25 

Blue  clay;  static  water  level  20  feet, 

Sand  and  gravel; 

bailed  30  gallons  per  minute  with 

water . 

10 

35 

35  feet  of  drawdown . 

10 

60 

(A-13-5)17caa 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Soil . 

27 

27 

Blue  clay;  first  water,  bailed  25  gallons 

Boulders . 

33 

60 

per  minute  with  no  drawdown 

(  A-13-5)21cda 


QUATERNARY: 

Gravel;  first  water  at  58  feet  . 

9 

Alluvium: 

TERTIARY: 

Soil . 

20 

20 

Verde  Formation: 

Boulders . 

4 

24 

Blue  clay;  static  water  level  35  feet, 

Conglomerate . 

26 

50 

bailed  36  gallons  per  minute  with 

Sand . 

8 

58 

no  drawdown . 

3 

(A-13-5)21cdd 


QUATERNARY: 

Sand  and  gravel; 

Alluvium: 

first  water  at  68  feet . 

7 

75 

Soil . 

20 

20 

Clay  . 

15 

90 

Boulders . 

4 

24 

Gypsum . 

25 

115 

Conglomerate . 

26 

50 

Blue  lime;  second  water 

Gravel  . 

8 

58 

at  115  feet;  third 

Sand . 

7 

65 

water  at  195  feet, 

TERTIARY: 

bailed  36  gallons 

Verde  Formation: 

per  minute  with 

Clay . 

3 

68 

40  feet  of  drawdown . 

125 

240 

( A-13-5)26aaa 


QUATERNARY: 

Blue  lime . 

40 

380 

Gravel : 

Blue  clay  . 

10 

390 

Soil . 

2 

2 

Lime  rock . 

5 

395 

Lime  and  boulders . 

14 

16 

Lime;  water . 

15 

410 

TERTIARY: 

Sandy  conglomerate  . 

60 

470 

Verde  Formation: 

Limestone . 

2 

472 

Light-brown  clay . 

34 

50 

Sandy  conglomerate  . 

23 

495 

White  lime . 

2 

52 

Limestone . 

1 

496 

Brown  clay . 

38 

90 

Sandy  conglomerate  . 

19 

515 

Dark  brown  clay . 

35 

125 

Hard  sandstone  . 

2 

517 

Blue  lime  rock  . 

2 

127 

Sandy  conglomerate;  from  410-560 

Light-brown  lime . 

58 

185 

feet,  looked  like  creek  gravel; 

Brown  clay . 

40 

225 

always  seemed  to  have  water., 

White  lime . 

40 

265 

static  water  level  395  feet, 

Lime  rock . 

3 

268 

bailed  12  gallons  per  minute 

Blue  clay  . 

72 

340 

with  10  feet  of  drawdown . 

43 

560 

(A-13-5)27cab1 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Soil . 

6 

6 

White  clay . 

5 

41 

Red  clay . 

15 

21 

Blue  clay;  static  water  level  24  feet, 

Big  boulders;  first  water  at  25  feet . 

7 

28 

15  gallons  per  minute 

Sand  and  gravel  . 

8 

36 

with  no  drawdown . 

9 

50 

(A-13-5)27dcb1 


QUATERNARY: 

Lime  rock; 

Alluvium: 

some  water  at  42  feet  . 

1 

42 

28 

28 

Clay  . , 

48 

90 

Gravel  . 

12 

40 

Sandstone;  static  water  level 

TERTIARY: 

42  feet,  bailed  20  gallons 

Verde  Formation: 

per  minute  with  drawdown 

Clay . 

1 

41 

to  100  feet  . 

50 

140 
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Thick¬ 

ness 

(feet) 


Depth 

(feet) 


Thick¬ 

ness 

(feet) 


Depth 

(feet) 


(A-13-5)28dba 


QUATERNARY: 

Sand  and  gravel  . 

2 

40 

Alluvium: 

Sand;  water  at  44  feet,  static  water  level 

Top  fill . 

20 

20 

40  feet,  bailed  35  gallons  per  minute 

Sandy  silt . 

18 

38 

with  no  drawdown . 

15 

55 

(A-13-6)23bbc 


TERTIARY: 

Volcanic  rocks: 

Gumbo  and  boulders . 

4 

4 

Red  and  yellow  volcanic  formation,  very 
little  variation  in  formation;  first  water 
at  318  feet  increasing  with  depth  but 
caving  badly,  best  bail  test  50  gallons 

596 

600 

(A-13-10)6ada 


PERMIAN: 

Hard  rock  with  some  hard  shells  . 

173 

443 

Kaibab  Limestone: 

Coconino(?)  Sandstone: 

Broken  lime  rock . 

8 

8 

Light-yellow  sandstone  mixed  with 

Solid  lime  rock . 

9 

17 

clay,  more  sand  than  clay; 

Solid  limestone . 

137 

154 

hit  water  in  light  sandy  lime, 

Yellow  clay  mixed  with  sandstone  gravel 

more  sand  than  lime  at  474 

and  some  crystal  gravel . 

4 

158 

feet . 

31 

474 

Hard,  sandy  limestone,  clay  running  in 

Sand  with  some  hard  shells,  apparently 

from  154-158  feet . 

112 

270 

all  saturated,  some  caving . 

153 

627 

(A-13-10)24aad 


QUATERNARY: 

Coconino  Sandstone: 

Surficial  material: 

Sandstone  . 

4 

136 

Overburden  consisting  of  loose  rock 

Mud  with  some  hard  zones . 

14 

150 

and  clay . 

9 

9 

Very  hard  sandstone  . 

66 

216 

Clay,  very  muddy . 

15 

24 

Hard  sandstone  with  traces  of  moisture  .... 

234 

450 

Loose  rock  and  decomposed  limestone . 

3 

27 

Soft  sandstone,  some  moisture  and  clay; 

PERMIAN: 

pea  gravel  and  sandstone  at  457  feet  . . . 

7 

457 

Kaibab  Limestone: 

Broken  sandstone;  water,  the  flow  started 

Limestone . 

39 

66 

between  456-457  feet  and  increased  to 

Limestone  with 

10-15  gallons  per  minute  from 

some  soft  decomposed 

457-469  feet  . 

12 

469 

zones,  none  more 

Sandstone,  quite  hard  and  solid . 

21 

490 

than  4  inches  thick  . 

53 

119 

Very  soft  and  broken  sandstone 

Limestone . 

10 

129 

with  some  pea  gravel . 

5 

495 

Very  broken  limestone  and  sandstone; 

Soft,  broken  sandstone;  no  increase  in 

some  water . 

3 

132 

water  noted  . 

65 

560 

(A-13-10)36ccc 


QUATERNARY: 

Medium-hard  sandstone . 

62 

297 

Surficial  material: 

Sandstone  with  some  traces  of  moisture  .... 

99 

396 

Claylike  material,  very  soft  and 

Very  soft  and  broken  . 

5 

401 

muddy  . 

18 

18 

Medium-hard  sandstone . 

46 

447 

PERMIAN: 

Soft  and  wet . 

11 

458 

Coconino  Sandstone: 

Hard,  white,  dry  sandstone . 

130 

588 

Hard  sandstone  . 

28 

46 

Very  wet  and  broken  sandstone; 

Soft  and  wet  sandstone,  rust  colored . 

25 

71 

hole  blowing  water  about 

Medium-hard  sandstone . 

73 

144 

5  gallons  per  minute  from  588  feet . 

17 

605 

Wet,  soft  and  broken  sandstone  . 

35 

179 

Quite  broken  and  soft;  water  increased  to 

Hard,  white  sandstone  . 

56 

235 

10  gallons  per  minute  at  605  feet . 

32 

637 

(A-13-11)18cba 


QUATERNARY: 

Sandstone,  quite  consistent  . 

28 

223 

Surficial  material: 

Limestone . 

16 

239 

Overburden  consisting  of  clay  and 

Limestone,  decomposed  zone  at  251  feet.... 

12 

251 

gravel  . 

5 

5 

Coconino  Sandstone: 

PERMIAN: 

Sandstone . 

79 

330 

Kaibab  Limestone: 

Hard  sandstone;  becoming  quite  damp 

Limestone,  quite  hard  and  consistent . 

131 

136 

at  415  feet  . 

85 

415 

Broken,  wet  sandstone,  very  soft . 

15 

151 

Hard,  damp  sandstone; 

Mud,  clay  and  moisture  . 

9 

160 

very  little  evidence 

Broken  limestone  and  sand  . 

18 

178 

of  water  standing  in 

Clay,  very  muddy  and  sticky  . 

17 

195 

hole  after  setting  8  hours . 

20 

435 

(A-14-3)17ddd2 


QUATERNARY: 

Solid  decomposed  granite . 

26 

72 

Alluvium: 

Broken  up  rocks  on  top  of 

Soil  with  rocks . 

9 

9 

very  hard  granite . 

7 

79 

Decomposed  granite  . 

33 

42 

PRECAMBRIAN: 

Crevice  in  rock . 

4 

46 

Granite: 

(A-14-3)21abb 


QUATERNARY: 

PRECAMBRIAN: 

Alluvium: 

Granite  rock; 

Sand  and  gravel  . 

15 

15 

water  at  72  feet, 

Soft  granite . 

40 

55 

water  level  35  feet . 

17 

72 
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Thick- 

Depth 

Thick- 

ness 

(feet) 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-14-4)3bbd1 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Topsoil . 

24 

24 

Blue  shale  . 

74 

112 

Sand  and  gravel  . 

14 

38 

Water-bearing  limestone  . 

38 

150 

(A-14-4)3dcb 


QUATERNARY: 

Medium-hard ,  gray  limestone . 

2 

105 

Alluvium: 

Hard,  gray  limestone;  second  water 

Soil . 

2 

2 

at  151  feet,  bailed  10  gallons  per 

Big  boulders . 

26 

28 

minute . 

46 

151 

TERTIARY: 

Medium-hard,  gray  limestone . 

6 

157 

Verde  Formation: 

Very  hard,  gray  limestone  . 

13 

170 

Bentonite  . 

4 

32 

Porous,  gray  limestone;  third  water  at 

Blue  clay  . 

4 

36 

170  feet,  15  gallons  per  minute,  static 

Hard,  gray  limestone;  first  water  at 

water  level  56  feet,  bailed  15+  gallons 

103  feet,  2  gallons  per  minute . 

67 

103 

per  minute  with  14  feet  of  drawdown  ... 

5 

175 

(A-14-4)9aaa 


QUATERNARY: 

White  limestone,  fractured  zone;  relatively 

Alluvium: 

strong  water . 

20 

185 

Valley  fill  with  boulders;  very  salty 

White  limestone . 

114 

299 

surface  water . 

45 

45 

White  limestone,  small  solution  caverns; 

TERTIARY: 

water . 

16 

315 

Verde  Formation: 

White  limestone . 

267 

582 

White  limestone . 

9 

54 

White  limestone;  strong  water  . 

11 

593 

Blue  clay;  no  water . 

111 

165 

White  limestone . 

7 

600 

(A-14-4)10cbd 


Hand  dug — No  log . 

63 

63 

Cave  full  of  black  organic  matter; 

TERTIARY: 

water  black  and  stinky  at  216  feet  . 

25 

241 

Verde  Formation: 

Soft,  brown  lime . 

12 

253 

Blue  clay  . 

102 

165 

Limestone;  better  water  253-270  feet, 

White  lime . 

45 

210 

30  gallons  per  minute, 

Hard,  white  lime . 

6 

216 

smells  gypy . 

17 

270 

(A-14-4)11bba 


QUATERNARY: 

White  limestone;  third  vein  of  water  at 

Alluvium: 

185  feet,  small  veins  till  600  feet;  at 

Valley  fill  with  boulders;  small  vein  of 

600  feet,  water  stood  at  30.5  feet; 

of  water  at  27  feet  . 

27 

27 

at  655  feet,  water  stood  at  27  feet; 

TERTIARY: 

at  688  feet,  water  dropped  to  39  feet; 

Verde  Formation: 

lost  all  cuttings  from  688-715  feet; 

White  limestone;  slightly  stronger  water 

at  755  feet,  water  stood  at  35.7  feet; 

vein  at  65  feet . 

38 

65 

at  765  feet,  water  stood  at  35  feet 

Blue  clay  . 

110 

175 

with  no  change  to  800  feet . 

625 

(A-14-4)11daa2 


TERTIARY: 

Limestone  ledge  . 

2 

87 

Verde  Formation: 

Lime  clay  . 

23 

110 

Lime  clay  and  rock . 

25 

25 

Blue  clay  . 

5 

115 

River  sand . 

5 

30 

Limestone . 

3 

118 

Lime  clay  . 

5 

35 

Clay  and  limestone . 

37 

155 

Clay  bentonite  . 

20 

55 

Limestone  ledge . 

2 

157 

Clay  and  limestone  . 

30 

85 

Lime  clay  and  rock . 

28 

185 

(A-14-4)13bca2 


QUATERNARY: 

Very  hard,  blue  lime;  first  water  . 

4 

51 

Alluvium: 

Medium-hard,  blue  lime . 

19 

70 

Soil,  gravel,  and  small  boulders . 

9 

9 

Blue  lime  clay . 

17 

87 

Football-size  boulders,  gravel,  sand . 

14 

23 

Hard,  blue  lime;  second  water . 

6 

93 

TERTIARY: 

Medium-hard,  blue  lime . 

3 

96 

Verde  Formation: 

Hard,  blue  lime;  maybe  more  water,  static 

Blue  clay  . 

10 

33 

water  level  26  feet,  bailed  20+  gallons 

Medium-hard,  blue  lime . 

14 

47 

per  minute  with  drawdown  to  43  feet  . . . 

4 

100 

( A-14-4)13bdd3 


QUATERNARY: 

Medium-hard,  gray  lime . 

10 

58 

Alluvium: 

Hard,  gray  lime;  second  water  75  feet, 

Sandy  silt . 

7 

7 

12  gallons  per  minute  . 

17 

75 

Boulders . 

12 

19 

Medium-hard,  gray  lime . 

2 

77 

TERTIARY: 

Hard,  gray  lime . 

20 

97 

Verde  Formation: 

Medium-hard,  gray  lime  . 

14 

111 

Blue  clay  . 

1 

20 

Hard,  gray  lime;  third  water  113  feet, 

Hard,  white  lime . 

14 

34 

20  gallons  per  minute  . 

2 

113 

Medium-hard,  gray  lime . 

11 

45 

Medium-hard,  gray  lime;  static  water 

Hard,  gray  lime;  first  water  48  feet, 

level  25  feet,  bailed  20  gallons  per 

2  gallons  per  minute  . 

3 

48 

minute  with  drawdown  to  60  feet  . 

2 

115 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-14-4)14adc2 

QUATERNARY: 

Hard,  white  lime . 

15 

215 

Alluvium: 

Medium-hard,  gray  lime . 

10 

225 

Soil . 

9 

9 

Hard,  gray  lime . 

25 

250 

Boulders . 

11 

20 

Medium-hard,  white  lime . 

10 

260 

TERTIARY: 

Hard,  white  lime  . 

5 

265 

Verde  Formation: 

Medium-hard,  white 

Bentonite  . 

15 

35 

lime . 

3 

268 

Blue  clay  . 

89 

124 

Very  hard,  gray  lime  . 

2 

270 

Hard,  blue  lime . 

5 

129 

Medium-hard,  gray 

Soft,  blue  lime . 

6 

135 

lime . 

2 

272 

Hard,  blue  lime . 

30 

165 

Hard,  white  lime  . 

2 

274 

Soft,  blue  lime . 

3 

168 

Medium-hard,  white  lime; 

Hard,  blue  lime;  water  at  168  feet . 

26 

194 

water,  static  water 

Medium-hard,  blue  lime;  water  at 

level  43  feet,  bailed 

195  feet,  static  water  level  47  feet, 

20  gallons  per  minute 

bailed  15  gallons  per  minute  with 

with  drawdown 

drawdown  to  58  feet . 

6 

200 

to  60  feet  . 

6 

280 

(A-14-4)14dbc2 


QUATERNARY: 

Soft  limestone,  salt  estimate 

Alluvium: 

2  feet  thick . 

25 

110 

Sandy  soil  and  river  rock . 

26 

26 

Gray  clay,  horrible  odor  of  rotten 

River  sand;  first  water  . 

24 

50 

eggs . 

45 

155 

TERTIARY: 

Soft  stone  and  clay  . 

10 

165 

Verde  Formation: 

Clay  and  calcite  crystals; -struck 

Gray  clay,  reacts  to  water  like 

plenty  water  at  185  feet,  static 

bentonite . 

35 

85 

water  level  50  feet . 

20 

185 

(  A-14-4)1 4dcb1 


QUATERNARY: 

Soft,  white  lime . 

3 

170 

Alluvium: 

Hard,  white  lime . 

55 

225 

Topsoil . 

5 

5 

Porous  lime;  first  water . 

2 

227 

Boulders . 

16 

21 

Medium-soft  lime;  water  level 

Sand  and  gravel  . 

10 

31 

65  feet,  bailed 

TERTIARY: 

60  gallons  per 

Verde  Formation: 

minute  with  30 

Blue  clay  . 

136 

167 

feet  of  drawdown . 

8 

235 

(  A-14-4)15bcc 


QUATERNARY: 

Alluvium: 

Granite  boulders . 

Granite  clay . 

Granite  boulders;  water 

at  90  feet,  sour  . 

Sand,  gravel . 

40 

20 

50 

5 

40 

60 

110 

115 

Boulders,  clay . 

TERTIARY: 

Verde  Formation: 

Lime  clay,  thin  rock  ledges;  bailed  50 
gallons  per  minute,  water  cleared, 
bailed  75  gallons  per  minute,  much 
sand  entered  well  . 

15 

80 

130 

210 

(  A-14-4)24acc1 

QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Sand . 

14 

14 

Blue  clay;  static 

Gravel  and  boulders . 

29 

43 

water  level  15  feet 

(A-14-4)24bba 


QUATERNARY: 

Sand  and 

Alluvium : 

gravel  . 

10 

25 

Soil . 

5 

5 

Gravel  and  boulders . 

7 

32 

Sandy  loam . 

4 

9 

Sand  and  gravel  . 

6 

38 

Sand,  some  clay . 

3 

12 

Clay;  bail  test  50  gallons  per  minute 

Sand . 

3 

15 

with  2  feet  of  drawdown . 

7 

45 

(A-14-4)36ddb 


QUATERNARY: 

Hard  lime . 

4 

216 

Alluvium : 

Layers  of  soft  and  hard  blue,  lime; 

Drift  rock  and  boulders . 

12 

12 

second  water  255-260  feet,  water 

TERTIARY: 

has  bad  odor  and  stands  at  165  feet.... 

44 

260 

Verde  Formation: 

Blue  limestone . 

25 

285 

Conglomerate . 

8 

20 

Crystallized  limestone  . 

12 

297 

White  clay . 

140 

160 

White  sandy  lime . 

33 

330 

Blue  clay;  first  water  at  187  feet, 

Whit,e  limestone;  water  stands  at  170 

very  brackish . 

30 

190 

feet,  becomes  brackish  after 

22 

212 

20 

350 

202 
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Thick- 

Depth 

Thick- 

ness 

(feet) 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-14-5)1bbc2 


QUATERNARY: 

Brown  clay . 

3 

173 

Alluvium: 

Hard,  white  lime;  second  water  at 

Boulders . 

20 

20 

173  feet,  10  gallons  per  minute . 

2 

175 

TERTIARY: 

Brown  clay . 

21 

196 

Verde  Formation: 

Hard,  white  lime . 

4 

200 

Red  clay . 

10 

30 

Brown  clay . 

5 

205 

Hard,  white  lime . 

6 

36 

Hard,  white  lime . 

4 

209 

Brown  clay . 

12 

48 

Brown  clay . 

2 

211 

Hard,  white  lime . 

20 

68 

Hard,  white  lime;  third  water  at  215  feet, 

Red  clay . 

25 

93 

20  gallons  per  minute  . 

9 

220 

Hard,  white  lime . 

5 

98 

Hard,  white  lime,  with  clay  ribs  4  inches 

Red  clay . 

7 

105 

thick;  fourth  water  at  231  feet, 

Conglomerate,  mostly  clay . 

50 

155 

40  gallons  per  minute;  fifth  water  at 

Hard,  white  lime;  first  water 

239  feet,  50  gallons  per  minute; 

at  157  feet,  1  gallon  per  minute . 

15 

170 

flows  at  surface . 

20 

240 

( A-14-5)1cbb 


QUATERNARY: 

Lime  rock;  water . 

2 

35 

Alluvium: 

Brown  clay . 

5 

40 

Soil . 

20 

20 

Lime  rock;  water . 

5 

45 

Sand  and  gravel  . 

2 

22 

Brown  clay . 

7 

52 

Boulders . 

3 

25 

White  lime;  water  rock  . 

5 

57 

Sand  and  gravel  . 

2 

27 

Brown  clay . 

63 

120 

Sand . 

2 

29 

White  lime  rock . 

10 

130 

TERTIARY: 

Brown  clay . 

50 

180 

Verde  Formation: 

Lime  rock . 

8 

188 

Brown  clay . 

4 

33 

Clay;  water  flows  at  surface  . 

2 

190 

(A-14-5)2ada 


QUATERNARY: 

Red  clay . 

10 

85 

Alluvium: 

Hard,  white  lime . 

2 

87 

Boulders,  first  water . 

20 

20 

Red  clay . 

28 

115 

TERTIARY: 

Conglomerate,  mostly  clay . 

26 

141 

Verde  Formation: 

Hard,  white  lime;  first  flow  at  145  feet, 

Red  clay . 

9 

29 

25  gallons  per  minute  . 

10 

151 

Medium-hard ,  white  lime . 

1 

30 

Red  clay . 

2 

153 

Red  clay . 

10 

40 

Medium-hard,  white  lime; 

Hard,  white  lime . 

10 

50 

second  flow  at  153  feet, 

Red  clay . 

5 

55 

50  gallons  per  minute, 

Hard,  white  lime . 

20 

75 

flows  at  the  surface . 

7 

160 

(A-14-5)2bad 


TERTIARY: 

Lime  rock;  water . 

4 

184 

Verde  Formation: 

Red-brown  clay . 

56 

240 

Lime  rock . 

5 

5 

Lime  rock . 

3 

243 

Light-brown  clay . 

20 

25 

Light-brown  clay . 

47 

290 

3 

28 

5 

295 

Dark-brown  clay . 

32 

60 

Brown  clay . 

35 

330 

Hard  lime  rock . 

4 

64 

Dark-brown  clay . 

65 

395 

Light-brown  clay . 

46 

110 

Red-brown  clay . 

25 

420 

Lime  rock . 

7 

117 

Dark-brown  clay . 

5 

425 

Dark-brown  clay . 

15 

132 

Same  lime  rock . 

5 

430 

Hard  lime  rock;  water . 

26 

158 

Malpais  rock  . 

45 

475 

Light-brown  clay . 

22 

180 

Conglomerate,  clay . 

50 

525 

(A-14-5)2ccd 


QUATERNARY: 

Red  clay . 

11 

115 

Alluvium : 

Medium-hard,  white  lime;  second  water 

Brown  clay . 

8 

8 

120  feet,  15  gallons  per  minute . 

10 

125 

Boulders,  no  top  water . 

12 

20 

Red  clay . 

18 

143 

TERTIARY: 

Medium-hard,  white  lime; 

Verde  Formation: 

third  water  143  feet; 

Red  clay . 

18 

38 

static  water  level  35  feet, 

Hard,  white  lime;  first  water  at 

bailed  20  gallons  per  minute 

75  feet,  5  gallons  per  minute . 

66 

104 

with  drawdown  to  75  feet . 

7 

150 

(A-14-5)2cda 


QUATERNARY: 

Brown  clay  with  pink  lime  ribs . 

13 

Alluvium: 

Alternate  layers  brown  and  white 

Adobe . 

10 

10 

limestone;  first  water  at  42  feet, 

Boulders . 

13 

23 

first  flow  at  80  feet,  second  flow 

TERTIARY: 

at  158  feet,  third  flow  at  170 

Verde  Formation: 

feet,  fourth  flow  at  196  feet, 

Brown  clay . 

1 

24 

flows  at  surface  at  about  30 

Hard,  pink  lime . 

5 

29 

gallons  per  minute  . 

154 

Table  15. --Modified  drillers'  logs  of  selected  wells  in  the  upper  Verde  River  area--Continued 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-14-5)2cdc 

QUATERNARY: 

Soft,  brown  lime . 

37 

135 

Alluvium: 

Medium-hard,  white  lime . 

3 

138 

Soil  and  small  limestone  rocks . 

21 

21 

Medium-hard,  brown  lime . 

9 

147 

Very  soft  limestone;  first  water  at 

Soft,  brown  lime . 

12 

159 

21  feet  . 

9 

30 

Hard,  brown  lime  . 

4 

163 

Limestone-type  gravel . 

4 

34 

Medium-hard,  brown  lime . 

6 

169 

Sand  and  gravel  . 

4 

38 

Very  hard,  white  lime . 

15 

184 

TERTIARY: 

Soft,  red  lime . 

9 

193 

Verde  Formation: 

Very  hard,  white  lime;  more  water . 

16 

209 

Medium-hard  lime . 

2 

40 

Red  clay  with  4-10  inches  hard 

Clay . 

6 

46 

lime  layers . 

10 

219 

Hard,  porous  lime . 

2 

48 

Alternate  layers  red  clay  and  white  lime 

Clay . 

1 

49 

4-20  inches  thick . 

36 

255 

Hard,  white  lime . 

19 

68 

Red  clay . 

13 

268 

Soft,  pink  lime . 

14 

82 

Soft,  pink  lime . 

2 

270 

Medium-hard,  white  lime;  small  amount 

Hard,  white  lime . 

10 

280 

water . : . 

3 

85 

Red  clay;  static  water  level 

Soft,  brown  lime . 

12 

97 

46  feet  2  inches,  test  bailed 

Very  hard,  white  lime;  more  water 

20  gallons  per  minute  with 

about  1  gallon  per  minute . 

1 

98 

drawdown  to  56  feet  2  inches . 

2 

282 

(A-14-5)3ccc 


TERTIARY: 

White  rock;  water  strata  at  240  feet . 

5 

245 

Verde  Formation: 

Yellow  clay  with  hard  streaks  of  lime . 

5 

250 

White  lime  rock  . 

24 

24 

White  lime  clay . 

25 

275 

Yellow  clay . 

88 

112 

Hard,  shell  lime;  water  strata 

Clay  with  hard  streaks  of  lime  . 

88 

200 

at  285  feet  . 

10 

285 

White  clay . 

20 

220 

White  lime  clay;  test  bailed  20  gallons 

Yellow  clay . 

20 

240 

per  minute,  no  drawdown  . 

15 

300 

( A-14-5)4aaa 


TERTIARY: 

Lime  and  bentonitic  clay . 

35 

360 

Verde  Formation: 

Lime  and  bentonite . 

42 

402 

Broken  lime . 

22 

22 

Bentonite  . 

73 

475 

Layers  of  lime  1  to  2  feet  thick  and 

Layers  of  soft  white  lime  and  hard 

clay  1  foot  thick  or  less . 

233 

255 

crystallized  lime . 

14 

489 

Soft,  white  lime . 

70 

325 

Vuggy  limestone,  brown . 

14 

503 

(A-14-5)19dba2 


QUATERNARY: 

White  lime . 

32 

60 

Surficial  material: 

Brown  clay . 

10 

70 

Soil . 

15 

15 

White  lime  rock . 

5 

75 

TERTIARY: 

White  lime;  water  at  75-80  feet,  90-100 

Verde  Formation: 

feet,  and  135-177  feet,  static  water 

Brown  clay . 

5 

20 

level  70  feet,  bailed  30  gallons  per 

Sand  and  gravel  . 

8 

28 

minute  with  no  drawdown . 

102 

177 

(A-14-5)31dbd1 


QUATERNARY: 

Medium-hard,  yellow  lime . 

10 

80 

Surficial  material: 

Soft,  yellow  lime . 

8 

88 

Soil . 

7 

7 

Hard,  yellow  lime  . 

9 

97 

Boulders  . 

10 

17 

Medium-hard,  yellow  lime . 

20 

117 

White  clay . 

15 

32 

Hard,  white  lime . 

8 

125 

Red  clay . 

2 

34 

Hard,  yellow  lime  . 

20 

145 

Red  sand  . 

5 

39 

Medium-hard,  gray  lime;  first  water  at  180 

Gravel  . 

11 

50 

feet,  bailed  5  gallons  per  minute . 

49 

194 

TERTIARY: 

Black  onyx;  second  water  195  feet,  static 

Verde  Formation: 

water  level  130  feet,  test  bailed  15 

Hard,  yellow 

gallons  per  minute  with  drawdown 

lime . 

20 

70 

to  135  feet  . 

7 

201 

( A-14-5)31dbd2 


QUATERNARY: 

Medium-hard,  white  lime . 

35 

175 

Surficial  material: 

Cavity;  first  water  at  175  feet,  warm, 

Boulders . 

34 

34 

bailed  10  gallons  per  minute . 

4 

179 

Gravel  . 

5 

39 

Medium-hard,  green  lime . 

6 

185 

TERTIARY: 

Hard,  blue  lime . 

5 

190 

Verde  Formation: 

Hard,  green  lime . 

11 

201 

Bentonite  . 

37 

76 

Medium-hard,  green  lime;  second  water 

Very  hard,  yellow  lime . 

18 

94 

at  201  feet,  cool,  static  water  level 

Medium-hard , 

139  feet,  bailed  15  gallons  per  minute 

yellow  lime . 

46 

140 

with  no  drawdown . 

4 

205 

204 
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Thick- 

Depth 

(feet) 

Thick- 

ness 

(feet) 

ness 
( feet ) 

Depth 
( feet ) 


(A-14-5)32bdc 


QUATERNARY: 

Medium-hard,  blue  lime . 

6 

60 

Alluvium: 

Hard,  blue  lime,  second 

Soil . . 

4 

4 

water  at  73  feet, 

Boulders,  no  top  water . 

6 

10 

15+  gallons  per  minute  . 

13 

73 

Sandy  silt . 

6 

16 

Medium-hard, 

Boulders . 

6 

22 

blue  lime;  static 

TERTIARY: 

water  level  14  feet, 

Verde  Formation: 

bailed  15+  gallons 

Hard,  blue  lime,  first  water  at  54  feet, 

per  minute  with 

10  gallons  per  minute  . 

32 

54 

drawdown  to  26  feet . 

7 

80 

(A-14-5)32cbb2 


TERTIARY: 

Soft  layers  of  limestone  with  water- 

Verde  Formation: 

bearing  strata . 

31 

115 

Hard  conglomerate . 

20 

20 

Dark  lime  with  small  streaks  of  white 

Soft,  white  lime . 

4 

24 

clay . 

10 

125 

Hard,  crystallized  lime  with  black 

Soft,  white  lime  with  layers  of  clay . 

22 

147 

streaks  of  lime . 

34 

58 

Streaked,  soft,  blue  clay, 

Hard  lime  with  soft  layers  of  lime; 

no  odor;  water  level  reported 

first  water  at  69  feet . 

26 

84 

at  69  feet 

(A-14-5)32dcc 


QUATERNARY: 

Hard,  gray  lime,  water  at  82  feet, 

Alluvium: 

10  gallons  per  minute  . 

33 

90 

Brown  clay . 

20 

20 

Medium-hard,  white  lime . 

16 

106 

Sand  and  gravel  . 

8 

28 

Hard,  white  lime,  water  at  108  feet, 

Boulders . 

8 

36 

20  gallons  per  minute  . 

2 

108 

Fine  sand,  top  water  at  40  feet, 

Medium-hard,  yellow  lime . 

8 

116 

cased  off . 

4 

40 

Hard,  white  lime . 

7 

123 

TERTIARY: 

Medium-hard,  gray  lime,  water  at  125 

Verde  Formation: 

feet,  bailed  30  gallons  per  minute 

Medium-hard,  white  lime,  water  at  50 

with  drawdown  to  34  feet,  static 

feet,  cased  off  . 

17 

57 

water  level  29  feet . 

7 

130 

(A-15-3)4dac 


QUATERNARY: 

Sandy,  brown  lime  clay  rock . 

20 

120 

Gravels : 

Tan  lime  clay  rock . 

30 

150 

Topsoil  . 

1.5 

1.5 

Pink  and  white  lime 

Gravel  and  boulders . 

23.5 

25 

rock  clay  . 

5 

155 

Clay . 

14 

39 

Brown  lime  rock  clay . 

180 

335 

Boulders . 

11 

50 

Pink  and  white  clay  and  rock  . 

35 

370 

TERTIARY: 

White  lime  rock . 

35 

405 

Verde  Formation: 

Red  lime  clay  rock . 

35 

440 

Pink  clay  and  sand . 

4 

54 

White  lime  rock . 

175 

615 

Sandy  lime,  clay  rock . 

6 

60 

Red  lime  clay . 

10 

625 

Sandy,  tan  lime  clay . 

10 

70 

Brown  lime  clay . 

5 

630 

Red,  sandy  lime  clay . 

30 

90 

Brown  lime  clay . 

30 

660 

Pink  lime  clay  rock . 

10 

100 

Red  clay,  white  lime  rock . 

80 

740 

(A-15-3)10dcd 


QUATERNARY: 

Lime  ledge . 

2 

167 

Gravels: 

Lime,  pink  clay . 

48 

215 

Boulders . 

8 

8 

Lime  ledge  . 

2 

217 

TERTIARY: 

Pink  clay  . 

113 

330 

Verde  Formation: 

Lime  clay  . 

30 

360 

Lime . 

10 

18 

Lime  ledge . 

3 

363 

Lime  ledges . 

30 

48 

Porous  clay . 

7 

370 

Lime  clay  . 

67 

115 

Porous  ledge . 

13 

383 

Pink  clay  . 

50 

165 

Lime  clay  . 

2 

385 

(A-15-3)11bab1 


QUATERNARY: 

Pink  and  white  lime  rock  and  clay . 

40 

200 

Gravels: 

White  lime  rock  and  clay  . 

50 

250 

Clay,  sand,  and  boulders . 

30 

30 

Pink  and  white  lime  rock  and  clay . 

30 

280 

TERTIARY: 

White  lime  rock  and  clay  . 

80 

360 

Verde  Formation: 

Pink  and  white  lime  rock . 

5 

365 

Red  clay . 

5 

35 

White  lime  rock . 

35 

400 

Pink  and  white  lime  rock  and  clay . 

55 

90 

Pink  and  white  lime 

White  lime  rock . 

10 

100 

rock  and  clay . 

60 

460 

Red  and  white  lime  rock  and  clay  . 

50 

150 

White  lime  rock . 

20 

480 

White  lime  rock . 

10 

160 

Pink  and  white  lime  rock  and  clay . 

120 

600 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-15-3)12acc4 

QUATERNARY: 

White  lime  rock . 

5 

85 

Alluvium: 

White  lime  rock;  water  . 

5 

90 

Soil . 

17 

17 

White  lime  rock . 

5 

95 

Gravel  . 

13 

30 

White  lime  rock,  broken;  water . 

10 

105 

Sand . 

5 

35 

White  lime  rock . 

5 

110 

TERTIARY: 

White  lime  rock,  broken; 

Verde  Formation: 

water . 

10 

120 

Brown  clay . 

30 

65 

Brown  clay . 

5 

125 

White  lime  rock . 

5 

70 

White  lime  rock . 

5 

130 

White  lime  rock;  water  . 

10 

80 

White  lime  rock,  broken;  water . 

5 

135 

( A-15-3)12bcb 


QUATERNARY: 

Very  hard,  white  lime . 

48 

191 

Alluvium: 

Medium-hard,  white  lime . 

2 

193 

Soil . 

9 

9 

Hard,  white  lime . 

31 

224 

Sand  and  gravel  . 

27 

36 

Soft,  red  lime . 

3 

227 

TERTIARY: 

Hard,  white  lime . 

58 

285 

Verde  Formation: 

Same . 

5 

290 

Alternate  layers  of  red  and 

Hard,  white  lime . 

38 

328 

white  lime . 

87 

123 

Soft,  red  lime . 

1 

329 

Hard,  white  lime  . 

8 

131 

Medium-hard,  white  lime . 

7 

336 

Medium  red  lime . 

12 

143 

Hard,  white  lime . 

24 

360 

(A-15-3)15ccd 


TERTIARY: 

Tan  lime  clay  rock . 

20 

165 

Verde  Formation: 

Reddish-brown  lime  clay  rock  . 

150 

315 

Clay  boulders . 

8 

8 

Pink,  white  lime  clay  rock . 

10 

325 

Clay . 

6 

14 

Reddish-brown  lime  clay  rock  . 

85 

410 

Red  lime  clay  . 

33 

47 

White  lime  rock . 

4 

414 

Red  lime  rock . 

2 

49 

Reddish-brown^clay . 

71 

485 

Red  lime  clay  . 

6 

55 

Pink  lime  clay, 

Tan  lime  clay  rock . 

20 

75 

white  lime  rock; 

Reddish-brown  lime  clay  rock  . 

70 

145 

static  water  level  480  feet . 

50 

535 

(A-15-4)2bca1 


TERTIARY: 

Lime  rock . 

3 

156 

Verde  Formation: 

Sand  clay  conglomerate . 

24 

180 

Sandy  soil  . 

2 

2 

Hard  conglomerate . 

10 

190 

Sand,  lime,  gravel  . 

42 

44 

Sand  clay  conglomerate . 

7 

197 

Gravel  and  boulders . 

22 

66 

Hard  rock . 

7 

204 

Sand  clay  conglomerate . 

16 

82 

Conglomerate  and  clay  ledges . 

36 

240 

Rock  . 

2 

84 

Hard  rock  . 

16 

256 

Sandy  clay . 

11 

95 

Hard  rock;  bailed  80  gallons 

Rock . 

1 

96 

per  minute  with  no 

Sand  clay  conglomerate  with  rock  ledges... 

57 

153 

drawdown . 

4 

260 

(A-15-4)2cbb2 


QUATERNARY: 

Hard  sandstone  . 

6 

62 

Surficial  material: 

Decomposed  basalt . 

14 

76 

Soil . 

3 

3 

Medium-hard  sandstone;  second  water . 

4 

80 

Hard,  sandy  soil . 

6 

9 

Decomposed  basalt . 

33 

113 

TERTIARY: 

Very  soft  sandstone . 

5 

118 

Verde  Formation: 

Medium-hard  basalt . 

8 

126 

Sandy  clay . 

22 

31 

Soft  basalt  with  sand  mixed  with  layers 

Sandstone  with  layers  of  hard 

of  medium-hard  to  hard  sandstone 

sandy  clay . 

6 

37 

6-18  inches  thick;  third  water  at 

Boulders . 

1 

38 

165  feet,  fourth  water  at  180  feet, 

Limestone  conglomerate; 

static  water  level  63  feet,  test 

first  water . 

11 

49 

bailed  20  gallons  per  minute 

Decomposed  basalt . 

7 

56 

with  drawdown  to  93  feet . 

59 

185 

( A-15-4)2ccb4 


TERTIARY: 

Limestone . 

3 

96 

Verde  Formation: 

Clay . 

22 

118 

Topsoil . 

3 

3 

Limestone . 

2 

120 

Rock  and  boulders . 

15 

18 

Conglomerate,  sandstone  . 

13 

133 

Clay . 

7 

25 

Limestone . 

2 

135 

Limestone . 

10 

35 

Sticky  clay  to  lime,  quicksand . 

160 

295 

Lime  clay  . 

2 

37 

Sandstone  layer;  static  water  level 

Quicksand . 

48 

85 

85  feet,  bailed  40  gallons  per  minute 

Quicksand  and  conglomerate . 

8 

93 

with  drawdown  to  180  feet . 

5 

300 

(A-15-4)3aca 


No  log;  caved  well,  redrilled . 

258 

258 

Sandstone  ribs  2  inches  thick  in 

TERTIARY: 

red  clay  . 

10 

450 

Verde  Formation: 

Conglomerate,  mostly  clay . 

15 

465 

Conglomerate,  mostly  clay . 

52 

310 

Gumbo  red  clay . 

10 

475 

Decomposed  basalt . 

18 

328 

Conglomerate,  mostly  clay . 

13 

488 

Sandstone . 

19 

347 

Basalt . 

19 

507 

Conglomerate, 

Black,  porous,  medium-hard  rock  . 

3 

510 

mostly  clay . 

18 

365 

Red  gumbo  clay . 

33 

543 

Basalt . 

61 

426 

Crack  in  earth;  artesian  flow 

Red  gumbo  clay . 

14 

440 

200  gallons  per  minute  . 

2 

545 
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Thick- 

Depth 

Thick- 

Depth 

(feet) 

(feet) 

(feet) 

(feet) 

(  A-15-4)3bbc 


QUATERNARY: 

Soft  sandstone . 

21 

131 

Alluvium: 

Very  hard  sandstone  . 

6 

137 

Soil . 

4 

4 

Blow  sand . 

11 

148 

Conglomerate . 

15 

19 

Hard  sandstone  . 

5 

153 

Soil . 

2 

21 

Blow  sand . 

5 

158 

Boulders . 

3 

24 

Soft  sandstone . 

7 

165 

Conglomerate . 

7 

31 

Hard  sandstone  with  lime . 

1 

166 

Soil  with  gravel . 

16 

47 

Blow  sand  with  lime  and  sandstone  ledges 

TERTIARY: 

4-10  inches  thick . 

14 

180 

Verde  Formation  and  volcanic  rocks 

Medium-hard  sandstone . 

23 

203 

(undifferentiated) : 

Blow  sand . 

3 

206 

Basalt  . 

4 

51 

Hard,  white  lime  . 

21 

227 

Blow  sand . 

3 

54 

Clay . 

1 

228 

Soft  sandstone . 

12 

66 

Hard  sandstone  . 

5 

233 

Basalt . 

1 

67 

Clay . 

3 

236 

Soft  sandstone . 

29 

96 

Alternate  layers,  hard  and 

Blow  sand . 

2 

98 

soft  sandstone;  test  bailed 

Soft  sandstone . 

9 

107 

40  gallons  per  minute  with 

Blow  sand . 

3 

110 

no  drawdown . 

14 

250 

(A-15-4)3bda 


QUATERNARY: 

Sticky,  red  clay  . 

4 

170 

Alluvium: 

Hard  limestone . 

10 

180 

Fill  . 

8 

8 

Sticky  clay . 

s 

185 

Boulders,  lime-filled . 

42 

50 

Hard  limestone . 

5 

190 

TERTIARY: 

Fine  sand . 

25 

215 

Verde  Formation: 

Limestone  with  red  clay . 

5 

220 

Fine  sand . 

50 

100 

Hard  limestone . 

10 

230 

Soft,  red  sandstone . 

40 

140 

Yellow,  porous  limestone; 

Fine  sand . 

15 

155 

static  water  level  32  feet, 

Sticky,  red  clay  . 

9 

164 

bailed  40  gallons  per  minute 

Hard  limestone . 

2 

166 

with  no  drawdown . 

5 

235 

(A-15-4)3dab2 


QUATERNARY: 

Quicksand  and  clay  . 

181 

220 

Surficial  material: 

Hard  limestone;  water  at  225  feet . 

5 

225 

Boulders . 

8 

8 

Clay . 

28 

253 

TERTIARY: 

Hard  sandstone;  water  at  257  feet . 

4 

257 

Verde  Formation: 

Clay;  static  water  level 

Clay  and  sand  . 

10 

18 

80  feet,  bailed  27 

Sand  and  clay  washes . 

16 

34 

gallons  per  minute 

Sandstone  ledge . 

5 

39 

with  drawdown  to  100  feet . 

3 

260 

(A-15-4)3dda2 


QUATERNARY: 

Blow  sand;  second  water . 

6 

74 

Surficial  material: 

Basalt . 

10 

84 

Soil . 

4 

4 

Sandstone  . 

12 

96 

Sand,  gravel,  and  boulders . 

4 

8 

Sandy  clay . 

4 

100 

TERTIARY: 

Sandstone . 

7 

107 

Verde  Formation  and  volcanic  rocks 

Blow  sand . 

2 

109 

( undifferentiated ) : 

Basalt . 

7 

116 

White  lime . 

20 

28 

Hard  sandstone  . 

6 

122 

Blow  sand;  first  water  . 

23 

51 

Basalt;  third  water,  static  water  level  52 

Gray  clay . 

5 

56 

feet,  bailer  test  20  gallons  per  minute 

Gray  conglomerate . 

12 

68 

with  drawdown  to  72  feet . 

19 

141 

( A-15-4)4aab 


QUATERNARY: 

Quicksand . 

40 

70 

Alluvium: 

Layers  of  clay  and  sand . 

48 

118 

Boulders . 

27 

27 

Lime . 

1 

119 

TERTIARY: 

Coarse  sand,  volcanic  conglomerate . 

6 

125 

Verde  Formation: 

Soft  volcanic  rock;  flow  produced  338 

Sandy;  first  water . 

3 

30 

gallons  per  minute  . 

120 

245 

( A-15-4)7ccb 


QUATERNARY: 

Pink  lime  clay . 

19 

64 

Alluvium: 

White  lime  rock . 

2 

66 

Boulders . 

10 

10 

Pink  lime  clay . 

14 

80 

TERTIARY: 

Red  lime  clay  . 

20 

100 

Verde  Formation: 

Pink  lime  clay . 

10 

110 

White  lime  rock . 

14 

24 

White  lime  rock . 

15 

125 

Red  lime  clay  . 

6 

30 

Red  lime  clay  . 

10 

135 

Pink  lime  clay . 

5 

35 

White  lime  rock . 

10 

145 

Red  lime  clay  . 

5 

40 

White  lime  clay;  static  water 

White  lime  rock . 

5 

45 

level  55  feet  . 

10 

155 
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Thick- 

Depth 

Thick- 

Depth 

(feet) 

(feet) 

(feet) 

(feet) 

(A-15-4)9add 


TERTIARY: 

Limestone  and  quicksand, 

Verde  Formation: 

cavern  at  378  feet; 

Clay . 

280 

280 

water  flows  at  surface . 

98 

(A-15-4)9dad2 


TERTIARY: 

Sand . 

12 

30 

Verde  Formation: 

Sandstone . 

5 

35 

Sandy  soil  . 

2 

2 

Red  sandstone  . 

50 

85 

Soft,  lime  rock . 

3 

5 

Lime  rock . 

5 

90 

Sand . 

10 

15 

Lime  rock,  sand;  static 

Sandstone . 

3 

18 

water  level  85  feet . 

110 

200 

(A-15-4)10dca2 


QUATERNARY: 

Very  hard,  white  sandstone . 

3 

97 

Alluvium: 

Sandy  clay  with  2-  to  4-inch  layers  of 

Soil  and  boulders  . 

8 

8 

hard  sandstone  . 

19 

116 

TERTIARY: 

Hard  sandstone  . 

5 

121 

Verde  Formation: 

Soft,  sandy  clay . 

1 

122 

Hard,  white  conglomerate  with  large 

Hard,  red  sandstone  . 

7 

129 

boulders  . 

13 

21 

Red  conglomerate . 

9 

138 

Red  conglomerate . 

11 

32 

Soft,  red  sandstone . 

21 

159 

Sandy  clay  with  2-  to  4-inch  layers  of 

Hard,  red  sandstone  . 

4 

163 

sandstone  and  red  clay . 

18 

50 

Blow  sand . 

4 

167 

Soft,  red  sandstone . 

3 

53 

Soft  sandstone . 

2 

169 

Hard,  red  sandstone  . 

7 

60 

Hard  sandstone  . 

5 

174 

Red  conglomerate;  first  water . 

7 

67 

Red  conglomerate . 

8 

182 

Very  hard,  white  sandstone . 

7 

74 

Gray  conglomerate . 

2 

184 

Soft  conglomerate  . 

12 

86 

Soft,  red  sandstone  with  river  run  sand, 

Very  hard,  white  sandstone . 

5 

91 

sand  filled  last  8  feet;  static  water 

Medium-soft, 

level  51  feet,  bailed  33  gallons 

red  sandstone . 

3 

94 

per  minute  . 

4 

188 

(A-15-4)11bbd3 


TERTIARY: 

Verde  Formation: 

Sand . 

Lime  sand . 

Limestone  and  sand 

Limestone . 

Sand . 

Limestone . 

Sand . 


Limestone . 

5 

125 

Sand . 

13 

138 

1 

1 

Lime  sandstone . 

8 

146 

14 

15 

Sandstone  and 

25 

40 

sand . 

36 

182 

15 

55 

Rock . 

1 

183 

20 

75 

Sand . 

2 

185 

10 

85 

Rock . 

1 

186 

35 

120 

Conglomerate . 

54 

240 

(A-15-4)12abb 


TERTIARY: 

Sandy  conglomerate  . 

25 

610 

Verde  Formation: 

Clay . 

17 

627 

Red,  alluvial  sand . 

35 

35 

Red  sandstone  or  sand . 

3 

630 

Fine,  red  sand . 

30 

65 

Yellow,  sandy  clay . 

20 

650 

Light-red  sand  with  chips  of  dense 

Pink  clay  and  sand . 

55 

705 

limestone . 

25 

90 

Gray  clay  and  sand . 

15 

720 

Red  sand  and  clay . 

40 

130 

Clay  and  limestone . 

10 

730 

Brown  sand  with  blue-gray  clay . 

37 

167 

Basalt  or  lime . 

8 

738 

Red  sand  and  clay . 

63 

230 

Shale  and  clay . 

10 

748 

Red  sand  and  clay  conglomerate . 

65 

295 

Blue  and  yellow  clay . 

3 

751 

Red  conglomerate . 

175 

470 

Basalt  or  lime . 

7 

758 

Basalt  with  sticky  mud . 

30 

500 

Clay  and  shale . 

17 

775 

Red  sandstone  mixture . 

10 

510 

Clay . 

35 

810 

Clay,  very  sticky . 

27 

537 

Clay  and  shale . 

65 

875 

Red  sandstone  or  sand . 

28 

565 

PERMIAN  AND  PENNSYLVANIAN: 

Sticky  clay . 

5 

570 

Supai  Formation: 

Red  sandstone  or  sand . 

15 

585 

Red  Supai . 

71 

946 

(A-15-4)15aca 


TERTIARY: 

Hard  limestone  with  pockets  of  blue  clay; 

Verde  Formation: 

static  water  level  4  feet . 

10 

195 

Soft  Verde  limestone  . 

34 

34 

Hard  limestone;  water  flowing  at  0.1 

Red  clay . 

5 

39 

gallon  per  minute  . 

20 

215 

Verde  limestone  with  hard  shells  . 

41 

80 

Blue,  sticky  clay . 

10 

225 

Very  hard  limestone;  water  at  80  feet . 

10 

90 

Very  hard  limestone;  water  flowing  at 

Limestone  with  hard  shells  . 

35 

125 

100  gallons  per  minute  at  275  feet . 

60 

285 

Light-pink  sandstone . 

10 

135 

Hard  limestone;  water  flowing  about  150 

Red  clay . 

25 

160 

gallons  per  minute  . , . 

5 

290 

Red  sandstone  . 

25 

185 

Blue,  sticky  clay;  water  flows  at  surface.. 

10 

300 

TERTIARY: 

Verde  Formation: 

Sand . 

Sand,  gravel,  and  boulders 

Red  lime  clay  rock . . 

White  lime  clay  rock . 

Pink  lime  clay  rock . . 

Sandy  lime  clay  rock . 

Red  lime  clay  rock . 


(A-15-4)15dac 


Sandy  lime  clay  rock . 

47 

White  lime  rock . 

8 

10 

10 

Lime,  sand,  clay  rock . 

65 

20 

30 

Quicksand . 

10 

20 

50 

Sandy  clay,  conglomerate . 

23 

5 

55 

Sandstone . 

7 

70 

125 

Sandstone  ledges,  sand  and  clay 

10 

135 

conglomerate;  water  flows 

15 

150 

at  surface . 

140 

197 

20S 

270 

280 

303 

310 


450 
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Thick- 

Depth 

Thick- 

Depth 

(feet) 

(feet) 

(feet) 

(feet) 

(A-15-4)15dba 


QUATERNARY: 

Hard,  red  sandstone  . 

i 

138 

Alluvium: 

Very  hard,  red  sandstone  . 

i 

139 

Sandy  soil  . 

6 

6 

Hard,  red  sandstone  layers  3-8  inches 

Sand,  gravel,  and  boulders . 

11 

17 

thick  with  layers  of  clay  10-30  inches 

Clay  with  gravel . 

9 

26 

thick . 

29 

168 

TERTIARY: 

Medium-hard,  red  sandstone . 

4 

172 

Verde  Formation: 

Hard,  red  sandstone  with  thin  layers  of 

Medium-hard  sandstone . 

22 

48 

clay;  some  artesian  at  180  feet,  5 

Soft,  red  lime . 

11 

59 

gallons  per  minute  . 

40 

212 

Medium-hard,  red  lime  . 

6 

65 

Hard,  white  sandstone  . 

9 

221 

Hard,  red  lime . 

7 

72 

Hard,  white  sandstone  with  layers  of  very 

Soft,  red  lime . 

4 

76 

sticky  clay . 

15 

236 

Very  hard,  red  lime . 

2 

78 

Hard,  white  sandstone  . 

5 

241 

Medium-hard,  red  lime  . 

12 

90 

Crystallized  lime  . 

1 

242 

Medium-hard  sandstone . 

12 

102 

Hard  sandstone;  more 

Sandy  clay;  first  artesian  water 

artesian  at  245  feet, 

21 

123 

4 

246 

Medium-hard  red  sandstone . 

6 

129 

Sticky  clay  conglomerate; 

Soft,  red  sandstone . 

8 

137 

water  flows  at  surface . 

4 

250 

(A-15-4)17bdb 


TERTIARY: 

Hard  and  soft,  red  clay . 

5 

176 

Verde  Formation: 

Yellow  lime  and  lime  rock . 

5 

181 

Red,  sandy  clay  . 

55 

55 

Lime  rock  and  clay . 

5 

186 

Red  clay . 

30 

85 

Yellow  lime  clay . 

5 

191 

Yellow  clay . 

7 

92 

Red  clay . 

31 

222 

Red  clay . 

23 

115 

Yellow  clay;  first  water  at  238  feet . 

18 

240 

Hard,  white  lime  rock . 

12 

127 

White  lime  clay . 

20 

260 

Soft  clay . 

8 

135 

Hard  lime  clay;  second  water 

Hard  rock . 

12 

147 

267-285  feet  . 

10 

270 

Soft  rock  . . 

1 

148 

Lime . 

10 

280 

Hard,  pink  rock  . 

3 

151 

Red  clay . 

5 

285 

Yellow  clay . 

5 

156 

Lime  rock . 

5 

290 

Soft  clay . 

5 

161 

Lime  rock  and  yellow  clay;  static  water 

Soft,  red  clay . 

5 

166 

level  238  feet,  test  bailed  22  gallons 

Soft  clay . 

5 

171 

per  minute  with  no  drawdown  . 

10 

300 

(A-15-4)18abb 


TERTIARY: 

Lime  clay  . 

12 

45 

Verde  Formation: 

Lime  ledge . 

2 

47 

Clay . 

2 

2 

Lime  clay  . 

13 

60 

Lime  ledge . 

2 

4 

Lime  ledge;  some  water . 

5 

65 

Hard  conglomerate  of  rocks,  sand, 

Pink  clay;  some  water  at  75  feet  . 

25 

90 

and  clay  . 

7 

11 

Gumbo  clay  and  lime  ledge  . 

35 

125 

Sand  and  rock  river  run . 

6 

17 

Lime  clay  and  lime  ledge  . 

55 

180 

Lime  ledge . 

2 

19 

Porous  lime  ledge 

Clay . 

6 

25 

and  clay;  static 

Lime  ledge . 

8 

33 

water  level  200  feet . 

20 

200 

(A-15-4)18ddd2 


TERTIARY: 

White  limestone . 

47 

147 

Verde  Formation: 

Limestone  ledge . 

5 

152 

White  limestone . 

80 

80 

Pink  limestone . 

29 

181 

Pink  limestone . 

17 

97 

White  limestone; 

Limestone  ledge . 

3 

100 

static  water  level  105  feet . 

19 

200 

(A-15-4)19aad 


QUATERNARY: 

Yellow  clay . 

3 

52 

Alluvium: 

Hard  lime  rock;  first  water  at  52  feet . 

4 

56 

Boulders . 

25 

25 

Lime  and  clay;  second  water 

TERTIARY: 

at  89  feet,  static 

Verde  Formation: 

water  level  45  feet, 

Lime  and  clay . 

23 

48 

bailed  30  gallons  per 

Hard  lime  shell . 

1 

49 

minute  with  10  feet  of  drawdown  . 

44 

100 

(A-15-4)22aba 


QUATERNARY: 

Hard  sandstone;  second  water, 

Alluvium: 

static  water  level  14  feet . 

7 

167 

Sandy  soil  . 

6 

6 

Soft  sandstone  with  6-  to  18-inch  layers 

Gravel  and  boulders . 

6 

12 

of  hard  sandstone  . 

18 

185 

TERTIARY: 

Hard  sandstone  . 

11 

196 

Verde  Formation: 

Hard  sandstone  with  6-  to  18-inch  layers 

Hard,  white  lime  . 

8 

20 

of  soft  sandstone;  third  water  at 

Red  clay  and  gravel . 

15 

35 

220  feet,  static  water  level  2  feet  . 

54 

250 

Soft,  red  lime . 

7 

42 

Hard  sandstone  with  6-  to  24-inch  layers 

Red  clay  with  gravel . 

8 

50 

of  soft  sandstone . 

38 

288 

Hard,  white  lime;  first  water,  static 

Soft,  yellow  sandstone  with  gravel; 

water  level  20  feet . 

8 

58 

fourth  water . 

5 

293 

Soft,  clay  and  gravel  . 

7 

65 

Yellow  sandstone  conglomerate . 

3 

296 

Hard,  white  lime . 

7 

72 

Gray  conglomerate . 

4 

300 

Hard,  pale-red  clay  with  gravel . 

13 

85 

Shelves  of  hard  sandstone . 

18 

318 

Hard,  white  lime . 

7 

92 

Blow  sand;  flows  at  surface 

Clay  with  gravel  . 

11 

103 

at  12  gallons  per 

Hard  sandstone  . 

11 

114 

minute,  bailed  70 

Soft,  pink  lime  with  2-  to  4-inch  layers 

gallons  per  minute 

of  hard  white  lime . 

46 

160 

with  50  feet  of  drawdown . 

4 

322 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-15-4)22bab 

QUATERNARY: 

Hard,  white  lime . 

5 

165 

Alluvium: 

Soft,  red  lime . 

2 

167 

Soil  and  boulders  . 

9 

9 

Hard,  white  lime . 

11 

178 

TERTIARY: 

Conglomerate . 

9 

187 

Verde  Formation: 

Clay . 

6 

193 

Hard,  white  lime  . 

2 

11 

Soft,  red  lime . 

2 

195 

Soft,  pink  . 

11 

22 

Hard,  white  lime . 

8 

203 

Hard,  white . 

1 

23 

Soft,  pink  lime . 

4 

207 

Soft,  pink  . 

7 

30 

Red  and  white  honeycomb  lime . 

13 

220 

Clay  . 

3 

33 

Conglomerate . 

13 

233 

Hard,  sandstone  ledge  . 

1 

34 

Hard,  sandstone  ledge  . 

2 

235 

Soft,  pink  lime . 

9 

43 

Sandy  clay . 

23 

258 

Hard,  white . 

2 

45 

Conglomerate;  more  water,  static 

Clay;  first  water, 

water  level  14  feet  10  inches . 

10 

268 

static  water  level  38  feet . 

9 

54 

Hard,  white  sandstone  . 

4 

272 

Hard,  white  lime;  more  water . 

8 

62 

Conglomerate . 

8 

280 

Soft,  pink  . 

7 

69 

Sandy  clay . 

18 

298 

Very  hard,  white  . 

9 

78 

Hard,  white  sandstone  . 

4 

302 

Soft,  pink  . 

4 

82 

Conglomerate;  more  water,  static 

Hard,  white . 

5 

87 

water  5  feet  11  inches  . 

5 

307 

Soft,  pink  . 

23 

110 

Sandy  clay . 

11 

318 

Hard,  white . 

4 

114 

Hard,  white  lime . 

6 

324 

Soft,  pink;  water  between  114-124  feet, 

Sandy  clay . 

8 

332 

static  water  level  80  feet . 

8 

122 

Hard,  white  sandstone  with  white 

Soft,  pink  . 

11 

133 

crystals . 

5 

337 

Hard,  sandstone  ledge  . 

2 

135 

Soft,  red(?)  sandstone;  more  water, 

Soft,  red  lime . 

8 

143 

overflow  2  gallons  per  minute  . 

7 

344 

Hard,  white  lime . 

4 

147 

Medium-hard,  white  sandstone . 

2 

346 

Soft,  white  lime . 

6 

153 

Hard  sandstone  . 

1 

347 

Hard,  white  lime;  more  water, 

Hard,  white  lime  with  crystals . 

3 

350 

static  water 

Soft,  sticky,  sandy  clay,  blow  sand  at 

level  75  feet  . 

4 

157 

367  feet;  water  at  surface  flowing 

Soft,  pink  lime . 

3 

160 

8.5  gallons  per  minute  . 

17 

367 

(A-15-5)24dca 

TERTIARY: 

Hard,  gray  granite . 

15 

315 

Verde  Formation: 

Gray  clay,  some  gravel . 

30 

345 

Topsoil . 

20 

20 

Gray  clay . 

15 

360 

Boulders  and  clay . 

60 

80 

PERMIAN  AND  PENNSYLVANIAN: 

Soapstone . 

30 

110 

Supai  Formation: 

Conglomerate . 

85 

195 

Red  sandstone;  water  level  reported 

Black  granite  . 

20 

215 

135  feet,  test  gave  200  gallons 

Gravel 

per  minute  but  dropped  off  to 

and  clay  . 

85 

300 

50  gallons  per  minute  . 

38 

398 

(A-15-5)27ccc 

TERTIARY: 

Shale  rock . 

30 

120 

Verde  Formation: 

Clay  with  lime  streaks . 

180 

300 

Clay  and  boulders . 

28 

28 

Light-brown  clay . 

52 

352 

Brown  clay;  first  water  at  90  feet . 

62 

90 

Lime  rock;  main  water  at  360  feet . 

18 

370 

(  A-15-5)28dda 

QUATERNARY: 

Lime  rock;  second  water  at  175  feet . 

10 

175 

Alluvium: 

Clay  . 

10 

185 

Soil  and  boulders  . 

10 

10 

Lime  rock . 

25 

210 

Boulders . 

6 

16 

Clay . 

15 

225 

Clay . 

3 

19 

Rock;  third  water  at  230  feet  . 

5 

230 

Boulders . 

2 

21 

Clay . 

5 

235 

TERTIARY: 

Lime  rock . 

5 

240 

Verde  Formation: 

Clay  . 

35 

275 

Chalk  lime  . 

19 

40 

Conglomerate . 

15 

290 

Lime  rock . 

5 

45 

Rock . 

2 

292 

Chalk . 

15 

60 

Clay  . 

13 

305 

Chalk  lime  . 

10 

70 

Rock . 

5 

310 

Clay  . 

20 

90 

Broken  rock;  water  at  315  feet . . 

5 

315 

Lime  rock;  first  water  at  95  feet,  trickle  .. 

5 

95 

Hard  rock; 

Clay  and  rock . 

45 

140 

water  at  325  feet  . 

10 

325 

Lime  rock . 

5 

145 

Clay . 

5 

330 

Brown  clay . 

5 

150 

Broken  rock;  water 

Lime  rock . 

5 

155 

330-365  feet  . 

35 

365 

Clay  . 

10 

165 

Malpais . 

10 

375 

(A-15-5)35aac 


TERTIARY: 

Clay . 

25 

75 

Verde  Formation: 

Lime . 

5 

80 

Topsoil . 

5 

5 

Clay . 

45 

125 

Lime . 

10 

15 

Volcanic  black  malpais . 

10 

135 

Clay . 

5 

20 

Red  clay  and  lime  shells . 

50 

185 

Lime . 

5 

25 

Red  shale . 

10 

195 

Clay . 

10 

35 

Hard  lime;  water, 

Lime,  hard  . 

15 

50 

static  water  level  82  feet . 

IS 

210 

210 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-15-5 

)35bdd 

TERTIARY: 

Verde  Formation: 

Soil . 

Lime  rock . 

Pink  lime  and  clay . 

Pink  and  white  lime, 

clay  and  rock . 

Pink  and  white  lime  clay 


6  6 

10  16 

14  30 

5  35 

35  70 


Red  lime  clay  . 

White  lime  rock . 

White  lime  rock  and  clay  . 

Red  lime  clay  . 

Pink  and  red  lime  rock  and  clay.. 
Pink  and  white  lime  rock  and  clay 
White  lime  rock;  static  water  level 
65  feet . 


25 

95 

5 

100 

10 

110 

40 

150 

10 

160 

110 

270 

35 

305 

(A-15-5)36ccc 


TERTIARY: 

Brown  clay . 

93 

140 

Verde  Formation: 

White  lime  rock;  water  . 

65 

205 

Soil . 

15 

15 

Brown  clay . 

55 

260 

Brown  clay . 

25 

40 

White  lime  rock;  water  . 

25 

285 

White  lime  rock;  water  . 

7 

47 

Brown  clay . 

10 

295 

(A-15-6)21ddc 


QUATERNARY: 

PERMIAN  AND  PENNSYLVANIAN: 

Supai  Formation: 

Surficial  material: 

Sandstone;  water  at  100  feet . 

88 

100 

Sandstone;  water,  estimate  20  gallons  per 

Boulders . 

12 

12 

minute  . 

20 

120 

( A-15-6)29caa 


TERTIARY: 

Red  sandstone;  small  stream  water 

Verde  Formation: 

at  136  feet  . 

18 

147 

Boulders,  gravel;  some  water  . 

36 

36 

Brown  shale;  large  stream  water  at 

Gravel,  sand,  clay . 

19 

55 

164  feet  . 

17 

164 

PERMIAN  AND  PENNSYLVANIAN: 

Thin  layers  of  brown  sandstone  and  shale  . 

9 

173 

Supai  Formation: 

Hard  lime  . • . 

12 

185 

Red  shale  and  Supai  . 

38 

93 

Red  shale . 

11 

196 

Red  sandstone  . 

28 

121 

Hard  red  shale . 

32 

228 

Bad  cracks  in  brown 

Fine  sand  and  some  clay  . 

5 

233 

sandstone . 

8 

129 

Hard  shale;  flowing  2  gallons  per  minute  . . 

9 

242 

(A-15-6)31cba1 


QUATERNARY: 

TERTIARY: 

Surficial  material: 

Verde  Formation: 

Topsoil . 

16 

16 

Brown  clay . 

16 

59 

Conglomerate  of  malpais  boulders,  sand, 

Limestone  formation  . 

25 

84 

clay,  and  gravel  . 

27 

43 

Soft,  white  sandstone . 

21 

105 

(  A-16-3)17dbc 


QUATERNARY: 

Clay . 

10 

100 

Alluvium: 

Lime . 

15 

115 

Soil . 

15 

15 

Sandstone  . 

5 

120 

Sand  and  gravel  . 

10 

25 

Clay . 

20 

140 

TERTIARY: 

Clay  and  soft,  white  lime . 

11 

151 

Verde  Formation: 

White  and  red  clay,  red  sand  . 

4 

155 

Soft  lime . 

5 

30 

White  limestone . 

10 

165 

Clay . 

3 

33 

Alternating  brown  limestone 

Sand  and  gravel  . 

4 

37 

and  red  clay . 

70 

235 

Clay  and  sand  . 

9 

46 

White  limestone . 

5 

240 

Lime . 

4 

50 

Red  clay . 

12 

252 

Clay  and  sand  . 

10 

60 

Limestone;  large  flow  of  water 

White  lime . 

5 

65 

at  252  feet  . 

2 

254 

Clay  and  sand  . 

15 

80 

Alternating  limestone 

Soft,  white  lime;  first  water  flow . 

10 

90 

and  sandstone . 

11 

265 

( A-16-3)20aba 


QUATERNARY: 

TERTIARY: 

Surficial  material: 

Verde  Formation: 

Sand,  gravel,  and 

Limestone  ledges . 

9 

96 

boulders  . 

47 

47 

Clay . 

9 

105 

Sand  and  clay . 

13 

60 

Limestone  . 

20 

125 

Sand  and 

Limestone  ledges;  static  water  level 

boulders  . 

27 

87 

30  feet  . 

25 

150 

( A-16-3)20ddc 


QUATERNARY: 

Brown  basalt . 

8 

251 

Surficial  material: 

Hard  sandstone  ledges  with  clay 

Soil,  sand,  boulders  . 

22 

22 

layers  6-18  inches  thick . 

14 

265 

TERTIARY: 

Sandstone  basalt . 

13 

278 

Verde  Formation: 

Blow  sand;  first  water . 

7 

285 

Hard,  red  sandstone  . 

4 

26 

Medium-hard  sandstone . 

13 

298 

Soil  or  sandstone  with  medium-hard 

Sandy  clay . 

16 

314 

ledges  2-18  inches  thick . 

26 

52 

Medium-hard  sandstone  with  clay 

Soil  or  sandstone  with  very  hard 

layers  1-4  feet  thick . 

24 

338 

ledges  2-10  inches  thick . 

98 

150 

Hard  white  lime . 

5 

343 

Soft  sandstone  with  hard  ledges 

Sandy  clay . 

8 

351 

1-10  feet  thick . 

45 

195 

Bentonite  . . . 

13 

364 

Soft  sandstone  with  hard  ledges 

Blow  sand,  sand  filled  hole  to 

1-6  feet  thick . 

36 

231 

345  feet;  static  water  level  265  feet, 

Very  soft  sandstone  with  very  soft  ledges 

bailed  13-14  gallons  per  minute  with 

between  . 

12 

243 

drawdown  to  285  feet . 

1 

365 
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Thick- 

Depth 

Thick- 

Depth 

ness 

(feet) 

(feet) 

(feet) 

(feet) 

(A-16-3)21bbb 


QUATERNARY: 

Quicksand . 

13 

118 

Surficial  material: 

Clay  conglomerate . 

15 

133 

Hard  rock  and  clay  mix . 

24 

24 

Limestone . 

3 

136 

River  sand . 

4 

28 

Clay  conglomerate . 

4 

140 

TERTIARY: 

Limestone; 

Verde  Formation: 

static  water 

Clay  and  limestone  ledges . 

77 

105 

level  55  feet 

(A-16-3)21cdd 


QUATERNARY: 

Sandstone . 

i 

251 

Surficial  material: 

Sandy  clay . 

2 

253 

Boulders . 

55 

55 

Sandstone . 

0.5 

253.5 

TERTIARY: 

Sticky  clay . 

21 .5 

275 

Verde  Formation: 

Red  clay;  more  water  at  296  feet . 

20 

295 

Red  clay . 

7 

62 

Lime  rock . 

5 

300 

Sandstone  . 

1 

63 

Lime  clay;  static  water 

Sandy  clay . 

19 

82 

level  238  feet,  bailed 

Clay  and  hard  streaks  . 

148 

230 

12-15  gallons  per  minute 

Sandy  clay;  first  water  at  237  feet . 

20 

250 

with  drawdown  to  260  feet . 

5 

305 

(A-16-3)22bcc 


QUATERNARY: 

Limestone . 

3 

110 

Surficial  material: 

Red,  sandy  clay  and  silt,  caving 

Topsoil,  red, 

formation;  water  found  unfit  for 

sandy  . 

10 

10 

use,  cased  off  . 

31 

141 

TERTIARY: 

Limestone . 

15 

156 

Verde  Formation: 

Hard,  red  clay . 

34 

190 

White  limestone . 

11 

21 

Yellow  clay,  lime  formation . 

36 

226 

Yellow  clay . 

8 

29 

Limestone . 

4 

230 

Limestone . 

2 

31 

Yellow  clay . 

9 

239 

Red  clay . 

8 

39 

Limestone . 

4 

243 

Limestone . 

6 

45 

Yellow  clay . 

19 

262 

Red  clay . 

11 

56 

Honeycomb  limestone; 

Yellow  clay  and  lime . 

25 

81 

water  strata  . 

9 

271 

Lime  rock . 

2 

83 

Yellow  clay . 

9 

280 

Yellow  clay,  lime  formation . 

4 

87 

White,  lime  clay . 

11 

291 

Red  clay . 

20 

107 

Yellow  clay . 

22 

313 

(A-16-3)27ccd 


QUATERNARY: 

TERTIARY: 

Alluvium: 

Verde  Formation: 

Topsoil . 

8 

8 

Conglomerate,  pink  lime . 

7 

75 

Clay  and  gravel . 

13 

21 

White  limestone . 

3 

78 

Sand  and  gravel  . 

9 

30 

Conglomerate . 

20 

98 

River  sand  gravel . 

31 

61 

Lime  and  clay  ledges . 

39 

137 

Red  clay  conglomerate . 

7 

68 

Pink  lime;  static  water  level  45  feet . 

10 

147 

(A-16-3)28abd 


QUATERNARY: 

Lime  clay  . 

40 

145 

Surficial  material: 

Quicksand . 

10 

155 

30 

30 

10 

165 

Rock  and  clay . 

5 

35 

Limestone . 

2 

167 

TERTIARY: 

Lime  clay  . 

18 

185 

Verde  Formation: 

Quicksand . 

5 

190 

Hard  limestone . 

2 

37 

Clay  conglomerate . 

45 

235 

Rock  and  clay . 

8 

45 

Limestone  and  gravel . 

10 

245 

Pink  lime  clay . 

45 

90 

Flakey  clay  . 

5 

250 

Quicksand . 

15 

105 

Lime  clay;  static  water  level  105  feet . 

25 

275 

(A-16-3)29aad1 


QUATERNARY: 

Brown  clay . 

21 

115 

Surficial  material: 

Conglomerate . 

50 

165 

Topsoil, 

Brown  clay . 

25 

190 

boulders  . 

28 

28 

Sandstone . 

4 

194 

TERTIARY: 

Conglomerate . 

54 

248 

Verde  Formation: 

Quicksand . 

4 

252 

Red  silt . 

3 

31 

Brown  clay . 

16 

268 

Brown  clay . 

27 

58 

Conglomerate . 

33 

301 

Clay  ledges  . 

14 

72 

Limestone  ledges;  static  water 

Sandstone  ledge . 

22 

94 

level  115  feet  . 

29 

330 

(A-16-3)29dbc 


QUATERNARY: 

Sand  and  clay . 

13 

105 

Gravels: 

Lime  clay  . 

20 

125 

15 

15 

2 

127 

River  sand  and  rock . 

30 

45 

Pink,  lime  clay . 

68 

195 

Clay  and  rock . 

10 

55 

Clay  conglomerate . 

235 

430 

Clay . 

32 

87 

Limestone  gravel  . 

5 

435 

Sand  and  clay  mix  . 

3 

90 

Limestone  and  clay . 

20 

455 

TERTIARY: 

Sticky  gumbo; 

Verde  Formation: 

static  water  level 

Limestone  ledge . 

2 

92 

145  feet 

212 
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Thick- 

Depth 

(feet) 

Thick- 

ness 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-16-3)31dca 


QUATERNARY: 

Red  volcanic  mud  . 

2 

138 

Gravels: 

Limestone  with  red  filler  . 

23 

161 

Alluvial  fill . 

40 

40 

Possible  opening  . 

1 

162 

TERTIARY: 

MISSISSI PPI  AN : 

Volcanic  rocks: 

Redwall  limestone: 

Blue  basalt . 

30 

70 

Hard  limestone,  porous;  water  carried  off 

Volcanic  mud . 

2 

72 

cuttings,  pump  test  at  200  feet, 

Blue  basalt . 

10 

82 

250  gallons  per  minute  with  3  feet 

Cinders  filled  with  red  volcanic  mud . 

9 

91 

of  drawdown,  static  water  level 

Very  hard,  blue  basalt . 

2 

93 

before  test  11  feet  7  inches, 

Sedimentary  rocks: 

after  test  11  feet . 

38 

200 

Red  volcanic  mud  with  traces  of  soft 

Gray  limestone  with  white  filler;  pump 

white  lime;  bailer  test  at  101  feet. 

test  at  225  feet  in  excess 

15  gallons  per  minute  . 

3 

96 

of  350  gallons  per  minute 

Hard,  gray  lime  with  a  soft,  red  filler  .... 

14 

110 

with  7  feet  4  inches  of 

Red  volcanic  mud  . 

15 

125 

drawdown,  static  water  level 

Hard,  gray  limestone . 

11 

136 

11  feet  5  inches  . 

25 

225 

(A-16-3)31ddc2 


QUATERNARY: 

Boulders . 

1 

69 

Gravels: 

Decomposed  basalt . 

7 

76 

Soil . 

2 

2 

Medium-hard  basalt . 

12 

88 

Soil  and  small  boulders . 

25 

27 

Very  hard  basalt  with  small  amount  of 

Soil  and  large  boulders . 

5 

32 

clay;  second  water  at  98  feet . 

63 

151 

TERTIARY: 

Softer  with  more  clay  . 

6 

157 

Sedimentary  rocks: 

Very  hard  basalt  with  less  clay  . 

4 

161 

Clay  with  small  boulders  . 

9 

41 

Very,  very  hard  basalt,  no  clay  . 

4 

165 

Large  boulders . 

3 

44 

Hard,  red  basalt  with  cinders . 

4 

169 

Medium-large  boulders . 

2 

46 

Very,  very  hard  basalt,  no  clay  . 

7 

176 

Small  boulders  and  soil . 

7 

53 

Softer  basalt  with  clay . 

7 

183 

Volcanic  rocks: 

Harder  basalt  with  clay  . 

15 

198 

Hard  basalt . 

8 

61 

Very,  very  hard  basalt,  no  clay;  bailed 

Boulders  and  soil  . 

2 

63 

40  gallons  per  minute  with  drawdown 

Gravel;  first  water  63-68  feet . 

5 

68 

to  52  feet,  static  water  level  37  feet.... 

2 

200 

( A-16-3)33dcd 


QUATERNARY: 

Pink  clay  . 

50 

390 

Gravels: 

Lime  ledge . 

5 

395 

Soil . 

4 

4 

Soft  clay . 

2 

397 

Sand  and  rock  . 

66 

70 

Clay . 

51 

448 

TERTIARY: 

White  lime . 

2 

450 

Verde  Formation: 

Pink  clay  . 

15 

465 

Pink  clay  . 

105 

175 

Chalk  lime  . 

5 

470 

Lime  . 

3 

178 

Pink  clay  . 

20 

490 

Brown  clay . 

42 

220 

White  lime  ledges 

Pink  clay  . 

105 

325 

and  clay;  static 

White  lime . 

15 

340 

water  level  120  feet . 

110 

600 

( A-16-3)34aaa 


QUATERNARY: 

White  lime  clay 

Gravels: 

and  white  lime  rock; 

Topsoil . 

6 

6 

water  strata  80-85  feet  . 

5 

85 

Sand  and  gravel  . 

23 

29 

TERTIARY: 

Yellow  clay; 

Verde  Formation: 

static  water  level 

Yellow  clay . 

51 

80 

25  feet  . 

15 

100 

(A-16-3)34ccd2 


QUATERNARY: 

Pink  lime . 

15 

160 

Gravels: 

White  lime;  water  at  170  feet . 

10 

170 

Sand,  gravel,  and  boulders . 

80 

80 

White  lime  rock . 

5 

175 

Gravel  and  clay . 

35 

115 

Lime  rock,  white . 

25 

200 

TERTIARY: 

Pink  lime . 

200 

400 

Verde  Formation: 

White  lime . 

80 

480 

Lime  rock;  water  at  120  feet. 

Lime  rock;  main  water  at 

1  gallon  per  minute  . 

5 

120 

480-560  feet  . 

80 

560 

Pink  lime;  water  at  140  feet, 

Clay . 

10 

570 

15  gallons  per  minute  . 

20 

140 

Pink  lime . 

20 

590 

White  lime . 

5 

145 

Lime  and  clay  layers . 

40 

630 

( A-16-3)34ddb 


QUATERNARY: 

White  limestone . 

12 

96 

Gravels: 

Red  clay . 

4 

100 

Topsoil . 

22 

22 

White  limestone . 

6 

106 

Sand . 

14 

36 

Red  clay . 

12 

118 

Sand  and  gravel  . 

4 

40 

White  limestone . 

14 

132 

Clay  and  gravel . 

23 

63 

Limestone  ledges . 

18 

150 

TERTIARY: 

Red  clay . 

6 

156 

Verde  Formation: 

Limestone . 

7 

163 

Sandstone . 

7 

70 

Red  clay;  static  water  level 

Pink  clay  . 

14 

84 

85  feet  . 

7 

170 
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Thick¬ 

ness 

(feet) 

Depth 
( feet ) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-16-3)36dac 

TERTIARY: 

Lime  ledge . 

2 

130 

Verde  Formation: 

Lime  ledge  and  clay . 

110 

240 

Lime  ledge  and  clay . 

20 

20 

Clay  and  limestone;  static  water  level 

Lime  ledges . 

2 

22 

75  feet,  bailed  40  gallons  per  minute 

Pink  clay  . 

106 

128 

with  160  feet  of  drawdown . 

25 

265 

(A-16-4)15ddc 

QUATERNARY: 

Clay  and  rock . 

5 

65 

Surficial  material: 

TERTIARY: 

Topsoil  and  clay  mix  . 

15 

15 

Volcanic  rocks: 

Mud . 

3 

18 

Clay . 

37 

55 

Clay  and  sandstone  . 

3 

71 

River-run  sand  and  rock  . 

5 

60 

Malpais  rock;  static  water  level  30  feet  .... 

1 

72 

(A-16-4)21aac 


TERTIARY: 

Solid  malpais . 

38 

158 

Verde  Formation  and  volcanic  rocks 

Volcanic  conglomerate  . 

12 

170 

(  undifferentiated ) : 

Pink  and  gray  limestone  and  quartz . 

40 

210 

Gravelly  topsoil  . 

4 

4 

PERMIAN  AND  PENNSYLVANIAN: 

Brown  clay . 

5 

9 

Supai  Formation: 

Boulders . 

5 

14 

Red  sandstone  . 

15 

225 

Brown  clay . 

6 

20 

Pink  water-bearing  sandstone  . 

50 

275 

Quicksand . 

25 

45 

Red  sandstone  . 

10 

285 

Brown  clay . 

13 

58 

Pink  water  sand 

Red  and  green  limestone  . 

4 

62 

and  hard  shells . 

30 

315 

Brown  clay  and  shells . 

13 

75 

Red  sandstone  . 

25 

340 

Malpais  conglomerate  . 

40 

115 

Pink  water  sand . 

5 

345 

Gray,  sandy  lime . 

5 

120 

No  log . 

47 

392 

( A-16-4)34bdb 


QUATERNARY: 

Hard  and  soft  ledges,  limestone . 

14 

154 

Alluvium: 

Red  sandstone  . 

37 

191 

Topsoil . 

5 

5 

Limestone . 

4 

195 

Boulders . 

5 

10 

Basalt . 

2 

197 

Gravel  . 

15 

25 

Limestone . 

1 

198 

TERTIARY: 

Basalt . 

84 

282 

Verde  Formation  and  volcanic  rocks 

Hard  basalt . 

8 

290 

(undifferentiated) : 

Basalt . 

2 

292 

Red  sand  . 

75 

100 

Hard  basalt . 

1 

293 

Basalt  . 

20 

120 

Red  clay;  bailed  15  gallons  per 

Red  sand  . 

10 

130 

minute,  static  water  level 

Hard,  red  and  white  sandstone . 

10 

140 

25  feet  . 

7 

300 

(A-16-4)35bcc 


TERTIARY: 

Red  sandstone  . 

30 

640 

Verde  Formation: 

Gray  limestone . 

180 

820 

Limestone . 

160 

160 

Volcanic  rocks: 

Red  quicksand  . 

240 

400 

Volcanic  tuff . 

14 

834 

Shaley  limestone . 

210 

610 

Broken  rock  . 

3 

837 

(A-16-4)35cca2 


TERTIARY: 

Sandstone  and  sand  . 

10 

110 

Verde  Formation: 

Clay  conglomerate . 

20 

130 

Sandy  soil  . 

1 

1 

Sand . 

10 

140 

Lime  rock . 

2 

3 

Clay  conglomerate . 

35 

175 

Gravel  and  boulders . 

32 

35 

Sand . 

10 

185 

Clay  conglomerate . 

40 

75 

Clay . 

15 

200 

Sand . 

5 

80 

Clay  conglomerate; 

Clay  conglomerate . 

20 

100 

static  water  level  100  feet . 

14 

214 

(A-16-4)35cdc 


TERTIARY: 

Malpais . 

3 

327 

Verde  Formation: 

Clay . 

2 

329 

Soil . 

3 

3 

limestone . 

4 

333 

Lime  rock . 

3 

6 

Clay  conglomerate . 

27 

360 

Hard  clay . 

24 

30 

Rock . 

5 

365 

Rock . 

5 

35 

Clay . 

21 

386 

Sand  and  clay . 

95 

130 

Rock . 

3 

389 

Quicksand  and  clay  . 

194 

324 

Rock;  static  water  level  60  feet  . 

13 

402 

214 
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Thick- 

Depth 

(feet) 

Thick- 

ness 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-16-5)11acc 


PERMIAN  AND  PENNSYLVANIAN: 

Very  hard,  no  cuttings  . 

12 

740 

Supai  Formation: 

Hard  sandstone  . 

27 

767 

No  log;  water  at  488  feet . 

624 

624 

Very  hard  chert  and  limestone  . 

91 

858 

Hard  to  very  hard  siltstone  and 

MISSISSI PPI  AN : 

sandstone . 

88 

712 

Redwall  Limestone: 

Medium-hard,  white  and  brown  sandstone, 

Fractured  Redwall,  possible  water; 

some  lime  and  shale . 

16 

728 

static  water  level  507  feet . 

10 

868 

( A-16-6)9cca 


PERMIAN  AND  PENNSYLVANIAN: 

Supai  Formation: 

Red  sandstone  and  some  siltstone  layers; 
lots  of  water  washed  cuttings  away  . . . 


800 

800 

(  A-16-6)17cbd 


PERMIAN  AND  PENNSYLVANIAN: 

Soft,  broken  Supai  with  cavities . 

3 

127 

Supai  Formation: 

Hard  Supai  with  white  veins . 

189 

316 

Earth,  sand  overburden  . 

i 

1 

Broken  and  soft  spots . 

75 

391 

Supai  sandstone . 

39 

40 

Hard  Supai . 

60 

451 

Soft  Supai ,  loose . 

1 

41 

Very  hard  Supai  . 

25 

476 

Supai  . 

23 

64 

Hard  Supai;  static  water  level 

Supai  . 

60 

124 

414  feet  . 

74 

550 

(A-16-8)10abc 


TERTIARY: 

Black  cinders . 

29 

48 

Volcanic  rocks: 

Clay  and  cinders . 

7 

55 

Clay . 

6 

6 

Malpais;  static  water  level 

Clay  and  cinders . 

13 

19 

7  feet  . 

4 

59 

(A-17-1)31b  (unsurveyed) 


QUATERNARY: 

Broken  limestone;  lost  all  water . 

60 

320 

Surficial  material: 

Limestone;  hit  water  at  340  feet . 

20 

340 

Topsoil . 

6 

6 

Sandstone;  water  tested  0.5 

DEVONIAN: 

gallon  per  minute  . 

20 

360 

Martin  Formation: 

Limestone;  good  water . 

55 

415 

Limestone  and  boulders . 

24 

30 

PRECAMBRIAN: 

Sandstone;  little  water . . 

90 

120 

Red  granite;  tested  well  at  428  feet, 

Limestone,  sandstone,  shells  about 

was  unable  to  lower  water  level 

5  feet  each  . 

140 

260 

below  345  feet  of  surface . 

20 

435 

(A-17-3)33bda 


QUATERNARY: 

Lime  clay  . 

25 

115 

Surficial  material: 

Limestone . 

2 

117 

Boulders . 

33 

33 

Lime  clay  . 

13 

130 

TERTIARY: 

Limestone . 

3 

133 

Verde  Formation: 

Lime  clay  . 

17 

150 

Brown  clay . 

7 

40 

Lime  conglomerate . 

40 

190 

Clay  conglomerate . 

25 

65 

Limestone . 

24 

214 

Clay . 

8 

73 

Limestone . 

3 

217 

Limestone . 

4 

77 

Lime  and  clay  mix; 

Clay  conglomerate . 

8 

85 

static  water  level 

Lime  clay  . 

5 

90 

145  feet  . 

23 

240 

(A-17-5)1dbc2 


QUATERNARY: 

Brown  sandstone,  very  hard  . 

23 

260 

Surficial  material: 

Brown  sandstone,  medium-hard . 

17 

277 

Soil . 

2 

2 

Hard,  gray  sandstone  . 

27 

304 

PERMIAN  AND  PENNSYLVANIAN: 

Red  sandstone,  very  hard . 

23 

327 

Supai  Formation: 

Badly  broken  rock,  losing 

Broken  sandstone  . 

5 

7 

drilling  water  and  mud . 

49 

376 

Hard,  red  sandstone  with 

Hard,  pink  sandstone . 

72 

448 

thin  layers  of  shale . 

101 

108 

Hard,  red  layers  of  sandstone  and 

Red  shale . 

9 

117 

shale . 

72 

520 

Brown  sandstone,  bad  broken 

Silt,  shale,  sandstone;  broken  sand- 

spots  at  150  feet . 

56 

173 

stone,  hit  water  at  575  feet . 

55 

575 

Red  sandstone,  thin  layers  of  shale . 

57 

230 

Lime,  streaks  of  shale; 

Badly  broken,  losing  drilling  water 

static  water  level 

and  mud  . 

7 

237 

565  feet  . 

65 

640 
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Thick- 

Depth 

Thick- 

ness 

(feet) 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-17-5)11ccc 


QUATERNARY: 

Sandstone  and  clay . 

55 

315 

Surficial  material: 

Sandstone,  clay, 

Topsoil . 

10 

10 

and  hard  shells . 

20 

335 

PERMIAN  AND  PENNSYLVANIAN: 

Sandstone  and  clay . 

105 

440 

Supai  Formation: 

Hard  sandstone  . 

3 

443 

Rock,  sand,  clay . 

30 

40 

Sandstone  and  clay . 

7 

450 

Sand,  rock,  clay . 

11 

51 

Hard  sandstone  and  clay . 

50 

500 

Sandstone  and  clay . 

4 

55 

Fractured  sandstone . 

20 

520 

Rock  and  clay . 

37 

92 

Sandstone . 

15 

535 

Clay  and  silt . 

11 

103 

Sand  and  sandstone  . 

15 

550 

Clay  and  rock . 

8 

111 

Sandstone . 

20 

570 

Sandstone . 

4 

115 

MISSISSIPPI  AN : 

Sandstone  and  clay . 

55 

170 

Redwall  Limestone: 

Sandy  clay . 

55 

225 

Fractured  sandstone  and  limestone . 

10 

580 

Sandstone . 

7 

232 

Sandstone,  limestone,  and  clay . 

25 

605 

Hard  conglomerate . 

1 

233 

Sandstone  and  clay . 

15 

620 

Sandstone  and  clay . 

7 

240 

Hard  sandstone;  static  water  level 

Sandstone  with  hard  shells . 

20 

260 

531  feet  . 

180 

800 

(A-17-5)19abd 


PERMIAN  AND  PENNSYLVANIAN: 

Hard  Supai . 

127 

455 

Supai  Formation: 

Supai,  soft . 

56 

511 

Soft,  sandy  overburden . 

6 

6 

Chert,  extremely  hard  . 

4 

515 

Hard  Supai  sandstone . 

92 

98 

Supai;  much  more  water  at  540  feet  . 

46 

561 

Light  tan,  soft  spot . 

4 

102 

Chert  vein . 

0.5 

561.5 

Hard  Supai . 

86 

188 

Supai  . 

28.5 

590 

White  sandstone . 

2 

190 

Broken  Supai . 

8 

598 

Supai  . 

12 

202 

MISSISSIPPIAN  : 

White  sandstone . 

8 

210 

Redwall  Limestone: 

Tan  sandstone  . 

5 

215 

Chert,  quartz,  and  limestone . 

2 

600 

Sandy,  damp  spot . 

15 

230 

Broken  limestone(?),  lots  of 

Supai  . 

3 

233 

white  sand  at  616  feet; 

Tan  sandstone  . 

7 

240 

more  water  flooded  out 

White  sandstone . 

2 

242 

at  605-608  feet  . 

17 

617 

Hard  Supai . 

22 

264 

Cavity . 

6 

623 

White  sandstone;  damp  at  271  feet . 

7 

271 

Broken  limestone,  sand  fills  in  to 

White  sandstone . 

2 

273 

616  feet,  cannot  drill  deeper 

Red,  soft . 

2 

275 

without  casing  off;  main  water 

Hard  Supai . 

20 

295 

vein  above  point  of  sand, 

White  sandstone . 

2 

297 

605-608  feet.  Blowing  over 

Hard  Supai . 

6 

303 

200  gallons  per  minute  from 

T an  Supai . 

25 

328 

616  feet  . 

5 

628 

(  A-17-5)26bbb 


QUATERNARY: 

Red  sandstone  with  a  very  dark 

Surficial  material: 

substance  in  mud  . 

5 

145 

Alluvial  fill . 

8 

8 

Red  sandstone  . 

14 

159 

PERMIAN  AND  PENNSYLVANIAN: 

No  mud  recovery . 

26 

185 

Supai  Formation: 

Red  sandstone;  bail  test  showed 

Hard,  red  sandstone  . 

20 

28 

fast  drawdown  to  159  feet, 

Medium-hard,  red  sandstone;  small 

after  that  about  60  gallons 

amount  water  at  102  feet,  water 

per  minute  resulted  in  no 

raised  to  77  feet . 

112 

140 

drawdown . 

15 

200 

(A-17-5)27ccd 


PERMIAN  AND  PENNSYLVANIAN: 

Very  hard  siltstone  with  cracks; 

Supai  Formation: 

water  at  470  feet . 

12 

480 

Hard,  red  sandstone, 

Siltstone . 

15 

495 

silty . 

215 

215 

Light-colored  siltstone . 

20 

515 

Hard,  red  sandstone . 

253 

468 

Red  siltstone . 

5 

520 

( A-17-5)27dab1 


QUATERNARY: 

Soft,  red  shale . 

182 

255 

Alluvium: 

Hard  sandstone;  crack  at 

Topsoil . 

12 

12 

280  feet  lost  water . 

105 

360 

PERMIAN  AND  PENNSYLVANIAN: 

Very  hard  rock  . 

10 

370 

Supai  Formation: 

Soft  sandstone . 

25 

395 

Soft,  red  rock . 

48 

60 

Soft,  red  sandstone;  bail  tested 

Hard,  red  rock;  water  at  73  feet. 

8  gallons  per  minute 

1  gallon  per  minute  . 

13 

73 

with  sand . 

7 

402 

PERMIAN  AND  PENNSYLVANIAN: 

Supai  Formation: 

Red  sandstone  and  siltstone  layers 


(A-17-5)29bab 


620 

620 

216 
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Thick- 

Depth 

(feet) 

Thick- 

ness 

(feet) 

ness 

(feet) 

Depth 

(feet) 


(A-17-5)29bbd 


QUATERNARY: 

Hard,  red  sandstone  with 

Surficial  material: 

thin  layers  of  shale  . 

121 

324 

Soil . 

3 

3 

Bad  cracks;  losing  drilling  water . 

44 

368 

PERMIAN  AND  PENNSYLVANIAN: 

Very  hard,  pink  sandstone . 

44 

412 

Supai  Formation: 

Broken,  red  sandstone;  losing  water . 

11 

423 

Brown  shale . 

11 

14 

Solid,  red  sandstone;  hit  water  at 

Brown  and  red  sandstone  . 

45 

59 

455  feet,  hit  water  in  seams 

Layers  of  shale  and  pink  sandstone  . 

37 

96 

in  rock  with  large  stream  of 

Badly  fractured 

water  at  477  feet,  washed 

cracks;  losing 

away  all  cuttings . 

62 

485 

drilling  water  . 

15 

111 

Very  broken;  water,  bailed 

Very  hard,  red  sandstone . 

35 

146 

218  gallons  per  minute 

Red  shale  and  sandstone  . 

38 

184 

in  30  minutes  with  no 

Badly  broken  shale  and  red  sandstone . 

19 

203 

drawdown . 

10 

495 

( A-17-5)33ada1 


QUATERNARY: 

Fractured,  red  sandstone,  required 

Surficial  material: 

blasting;  more  water . 

30 

295 

Sand,  gravel,  and  boulders  . 

19 

19 

Red  sandstone  with  thin  layers  of  clay  .... 

227 

522 

PERMIAN  AND  PENNSYLVANIAN: 

MISSISSI PPI  AN : 

Supai  Formation: 

Redwall  Limestone: 

Red  sandstone,  medium-hard  . 

16 

35 

Hard  limestone  with  silicified 

Red  sandstone  with  layers  of  clay . 

35 

70 

lime  ledges . 

48 

570 

Fractured  sandstone,  blasted . 

30 

100 

Porous  limestone,  bailed,  no  cuttings . 

30 

600 

Red  sandstone,  hard . 

85 

185 

Redwall  limestone,  cuttings  white . 

32 

632 

Red  sandstone,  hard  with  liipe  ledges; 

Breccia  limestone  with  brown  shale 

water  at  220  feet  . 

80 

265 

seams;  cut  oversize  hole  . 

68 

700 

(A-17-5)36cdb 


QUATERNARY: 

Medium-hard,  red  sandstone . 

35 

530 

Surficial  material: 

Very  hard,  red  sandstone . 

50 

580 

Topsoil . 

2 

2 

Medium-hard,  red  sandstone . 

10 

590 

PERMIAN  AND  PENNSYLVANIAN: 

Soft,  red,  sandy  shale . 

6 

596 

Supai  Formation: 

Soft,  red  sandstone . 

44 

640 

Very  hard,  red  sandstone  . 

10 

12 

MISSISSI  PPI  AN : 

Medium-hard,  red  sandstone . 

50 

62 

Redwall  Limestone: 

Hard,  red,  sandy  shale . 

12 

74 

White  limestone;  second  water 

Medium-hard,  red  sandstone . 

86 

160 

at  620-729  feet,  highly 

Very  hard,  red  sandstone . 

75 

235 

fractured  and  channeled 

Hard,  red  sandstone . 

50 

285 

limestone,  water  movement 

Medium-hard,  red,  sandy  shale . 

25 

310 

carried  away  portions  of 

Extra-hard,  red  sandstone;  first  water 

cuttings,  static  water 

at  470-478  feet  . 

185 

495 

level  437  feet  . 

89 

729' 

(A-17-6)8baa 


QUATERNARY: 

Pale  pink,  white,  tan  limestone, 

Surficial  material: 

highly  fossiliferous,  some 

River-run  alluvium,  sand,  gravel,  small 

loosely  sorted  and  recovered 

to  large  malpais  boulders  (up  to  3  feet 

whole,  average  30  percent, 

in  diameter);  surface  water  at  12  feet, 

cavity  filling  with  dark-red 

static  water  level  12  feet . 

28 

28 

claystone;  major  water  entry 

PERMIAN  AND  PENNSYLVANIAN: 

intermittently,  static  water 

Supai  Formation: 

level  67  feet  . 

70 

Red  sandstone,  dark-red  shale,  mudstone, 

Same,  except  very 

and  chert  stringers,  some  pink 

few  fossils;  good 

limestone . 

85 

113 

water  entry 

Red  sandstone,  shale,  chert,  mudstone, 

297-328  feet  . 

40 

and  some  limestone,  light-pink  to 

DEVONIAN: 

dark-red  . 

12 

125 

Martin  Formation: 

MISSISSIPPI  AN : 

Purple-mottled 

Redwall  Limestone: 

dolomite  with 

White,  pink  limestone  with  some  inter- 

some  sand, 

mittent  dark-red  mudstone  cavity 

formation 

filling,  cherty  in  part,  mostly  hard 

transition 

with  some  fracturing;  water  entry 

zone;  static 

commencing  at  145  feet,  static  water 

water  level 

level  72  feet  . 

93 

218 

66  feet  . 

7 

(A-17-6)8bdb 


QUATERNARY: 

PERMIAN  AND  PENNSYLVANIAN: 

Surficial  material: 

Supai  Formation: 

Alluvium,  malpais, 

Supai  or  fault  gouge,  sticky 

boulders,  and 

reddish-brown  clay  and  friable 

coarse  sand  . 

53 

53 

to  loose-running  sand . 

162 
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Thick¬ 

ness 

(feet) 


Thick¬ 

ness 

(feet) 


Depth 

(feet) 


(A-18-2)25bcb 


QUATERNARY: 

Red  shale  with  thin 

Surficial  material: 

layers  of  sandstone  . 

48 

356 

Boulders  and  sand . 

26 

26 

Bad  slant  in  shale 

PERMIAN  AND  PENNSYLVANIAN: 

and  sandstone, 

Supai  Formation: 

brown  in  color . 

24 

380 

Dark  sandstone  with  layers  of  sand 

Brown  shale  with  hard  layers  of 

broken  on  a  slant . 

86 

112 

sandstone . 

88 

468 

Dark-brown  sandstone  with  thin 

Red  shale  and  sandstone,  softer . 

23 

491 

layers  of  shale . 

25 

137 

Hard,  red  sandstone  . 

13 

504 

Light-brown  sandstone, 

Light-brown  shale . 

9 

513 

broken  and  hard  . 

12 

149 

Hard,  brown  sandstone . 

26 

539 

Dark-brown  sandstone . 

69 

218 

Large  cavities  with  layers  of  sandstone  .... 

9 

548 

Hard,  brown  shale 

Brown  sandstone . 

27 

575 

with  streaks  of 

Very  hard,  brown  sandstone . 

17 

592 

sandstone . 

44 

262 

Brown  shale,  soft . 

22 

614 

Light-brown  sandstone 

White  and  pink  lime . 

5 

619 

with  sand 

Loose,  red  sand  . 

12 

631 

pockets  . 

7 

269 

Hard,  light-gray  sandstone,  some  pink; 

Bad  cracks  in  hard,  dark-brown 

hit  first  water 

sandstone . 

39 

308 

at  638  feet  . 

95 

726 

(A-18-2)31dcc 


QUATERNARY: 

Sand  and  gravel;  some  water  from  gravel 

Gravel : 

strata  at  130  feet  . 

10 

140 

Clay . 

40 

40 

Conglomerate . 

30 

170 

Sand,  gravel,  and  boulders  . 

10 

50 

Volcanic  rocks: 

Black  malpais;  some  water . 

90 

260 

TERTIARY: 

PERMIAN  AND  PENNSYLVANIAN: 

Sedimentary  rocks: 

Supai  Formation: 

Conglomerate . 

20 

70 

Soft  sandstone;  most  water . 

20 

280 

Caliche  clay . 

60 

130 

Hard,  red  limestone . 

5 

285 

(A-18-6)34bba 


QUATERNARY: 

PERMIAN  AND  PENNSYLVANIAN: 

Surficial  material: 

Supai  Formation: 

Topsoil,  clay, 

Red  shales  and  sandstone;  small  stream 

rock  fragments . 

2 

2 

of  water  at  52  feet,  1-2  gallons  per 

Boulders,  river-run 

minute,  large  stream  of  water  at  158 

with  sand; 

feet  from  shale  bed,  static  water 

water . 

25 

27 

level  155  feet  . 

149 

(A-18-7)8ddc 


QUATERNARY: 

Bluish-gray  malpais . 

11 

748 

Surficial  material: 

Dark-red  cinders;  hit  good  flow  of 

Surface  soil  and  malpais  boulders . 

14 

14 

water  at  750  feet,  made  bailer  test 

TERTIARY: 

29.47  gallons  per  minute  . 

12 

760 

Volcanic  rocks  and  sedimentary  rocks 

PERMIAN: 

(undifferentiated  ) : 

Toroweap(?)  Formation: 

Malpais . 

12 

26 

Red,  badly  caving  sand . 

20 

780 

Loose  malpais  . 

11 

37 

Brown  sand . 

145 

925 

Red  malpais . 

321 

358 

Coconino  Sandstone: 

Blue-gray  malpais . 

196 

554 

Yellow  sand . 

10 

935 

Brown  sandstone . 

27 

581 

Brownish-red  sand,  hard . 

19 

954 

Red  sandstone;  hit  some  water  at 

Yellow  sand,  coarse . 

76 

1,030 

640  feet  . 

69 

650 

Yellow  sandstone;  possible  water . 

5 

1,035 

Hard,  dark-brown  malpais . 

12 

662 

Yellow  sandstone;  possible  water  at 

Gray  malpais . 

23 

685 

1,240  feet  . 

211 

1,246 

Dark-gray  malpais . 

20 

705 

Yellow  sandstone; 

Brown  malpais . 

6 

711 

possible  water 

Red  malpais,  hard  last  2  feet . 

26 

737 

at  1 , 340  feet  . 

254 

1,500 

(A-18-7)15ccc2 


QUATERNARY: 

No  log  . 

422 

710 

Alluvium: 

Cinders  . 

8 

718 

Heavy  clay  with  small  amount  of  cinders  ... 

105 

105 

Malpais . 

52 

770 

Cinder  content  increased  . 

15 

120 

Cinders . 

16 

786 

Good  cinders  with  little  clay, 

Malpais . 

404 

1,190 

heavy  clay  layer  at  200-210  feet . 

160 

280 

PERMIAN: 

TERTIARY: 

Coconino  Sandstone: 

Volcanic  rocks: 

Sandstone;  water  1,200-1,205  feet, 

Malpais;  static  water  level  149.5  feet, 

reported  to  yield  100  gallons 

yield  50  gallons  per  minute,  draw- 

per  minute,  water  level 

down  6.2  feet,  2  hours  pumping . 

8 

288 

705  feet  . 

62 

1,252 

(A-18-7)22abc 


QUATERNARY: 

Clay  and  cinders, 

Surficial  material: 

very  few  cinders . 

140 

200 

Topsoil . 

6 

6 

Clay  and  few  more  cinders 

Heavy  clay . 

4 

10 

than  above  . 

60 

260 

Clay,  rock,  and  gravel . 

10 

20 

Cinders  with  little  clay . 

35 

295 

TERTIARY: 

Heavy  clay . 

5 

300 

Volcanic  rocks: 

Cinders  and  clay . 

10 

310 

Clay,  cinders,  and  fine  gravel . 

40 

60 

Fractured  malpais . 

2 

312 

218 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 

ness 

(feet) 

Depth 

(feet) 

(A-18-7 

)27cba 

TERTIARY: 


Volcanic  rocks: 

Volcanics,  lava,  and  cinders; 
yield  fluctuates  seasonally 


400 


400 


( A-18-7)27cbb 


TERTIARY: 

Red,  yellow  sand 

Volcanic  rocks: 

and  siltstone . 

562 

1,195 

Malpais . 

380 

380 

PERMIAN  AND  PENNSYLVANIAN: 

Lime . 

3 

383 

Supai  Formation: 

Malpais . 

237 

620 

Sandstone;  water  at 

PERMIAN: 

1,410  feet,  static 

Coconino  Sandstone: 

water  level 

Caving,  red  sand . 

13 

633 

1,279  feet . 

305 

1,500 

(A-18-9)28cad 


QUATERNARY: 

Very  hard 

Surficial  material: 

basalt . 

13 

113 

Soil  and  boulders  . 

3 

3 

Red  shale  and 

TERTIARY: 

sand;  water 

Volcanic  rocks: 

5  gallons  per 

Hard,  broken  basalt,  clay  in  cracks . 

97 

100 

minute . 

7 

120 

( A-18-9)29ddb 


QUATERNARY: 

Clay,  cinders, 

Alluvium: 

malpais  drift, 

Clay . 

11 

11 

mixed  clay, 

TERTIARY: 

and  gravel . 

24 

43.5 

Volcanic  rocks: 

Basalt;  static  water 

Cinders,  gravel,  malpais  drift . 

8.5 

19.5 

level  11  feet  . 

1 

44.5 

(A-19-6)27abb 


PERMIAN  AND  PENNSYLVANIAN: 

Very  hard  Supai  . 

7 

220 

Supai  Formation: 

Medium  Supai;  first 

Soft  Supai  overburden  . 

18 

18 

big  water  at 

Hard  Supai . 

32 

50 

218  feet  . 

93 

313 

Medium-hard  Supai . 

100 

150 

Hard  Supai . 

25 

338 

Medium  Supai;  first  water  at 

Chert;  static  water 

183  feet,  seep . 

63 

213 

level  9  feet  . 

4 

342 

( A-19-7)20cba 


TERTIARY: 

Malpais;  water 

Volcanic  rocks: 

standing  in 

Cinders  and  clay . 

120 

120 

bottom  of  hole . 

365 

485 

(A-20-7)20cca 


PERMIAN: 

Coconino  Sandstone,  yellow . 

35 

475 

Kaibab  Limestone: 

Coconino  Sandstone,  pink . 

25 

500 

Kaibab  Limestone,  yellow . 

200 

200 

Coconino  Sandstone,  yellow . 

30 

530 

Kaibab  Limestone,  pink . 

50 

250 

Coconino  Sandstone,  brown . 

475 

1,005 

Toroweap  Formation: 

PERMIAN  AND  PENNSYLVANIAN: 

Toroweap  limestone,  white . 

160 

410 

Supai  Formation: 

Coconino  Sandstone: 

Supai(?),  yellow  . 

100 

1,105 

Coconino  Sandstone,  brown . 

30 

440 

Supai,  red;  static  water  level  662  feet . 

105 

1,210 

(  A-20-8)18bcc 


PERMIAN: 

Coconino  Sandstone: 

Kaibab  Limestone: 

Reddish-brown,  fine-  to  medium-grained 

Tan,  sandy  limestone . 

40 

40 

sandstone . 

110 

460 

Pink,  sandy  limestone . 

70 

110 

Yellowish-brown,  fine-grained  sandstone... 

180 

640 

Pink,  limey  sandstone . 

40 

150 

Buff,  fine-grained  sandstone . 

150 

790 

Pink  to  tan,  sandy  limestone . 

200 

350 

Light-tan,  very  fine  grained  sandstone _ 

298 

1,088 

( A-20-8)20dbc 


QUATERNARY: 

Coconino  Sandstone,  yellow  and  brown  .... 

20 

935 

Alluvium: 

Coconino  Sandstone,  yellow . 

170 

1,105 

Topsoil,  black,  soft . 

10 

10 

Coconino  Sandstone,  brown . 

40 

1,145 

PERMIAN: 

Coconino  Sandstone,  red,  medium  . 

100 

1,245 

Kaibab  Limestone: 

PERMIAN  AND  PENNSYLVANIAN: 

Kaibab  limestone,  gray,  medium . 

250 

260 

Supai  Formation: 

Coconino  Sandstone: 

In  this  area  formation  changes  to 

Coconino  Sandstone  . 

440 

700 

Supai,  red . 

47 

1,292 

Coconino  Sandstone,  yellow  and  brown  .... 

55 

755 

Supai,  red;  static  water  level 

Coconino  Sandstone,  yellow . 

160 

915 

279  feet  4  inches . 

44 

1,336 

Table  15. --Modified  drillers'  logs  of  selected  wells  in  the  upper  Verde  River  area--Continued 
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Thick¬ 

ness 

(feet) 

Depth 

(feet) 

Thick¬ 
ness 
( feet ) 

Depth 

(feet) 

(  A-21 -3)6aba 

QUATERNARY: 

Sandstone,  white,  tan,  and  pink . 

91 

368 

Surficial  material: 

Limestone,  white . 

52 

420 

Boulders,  clay  fill . 

6 

6 

Sandstone  and  limestone,  white . 

56 

476 

TERTIARY: 

Sandstone  with  white,  pink  quartz 

Volcanic  rocks: 

and  limestone  . 

26 

502 

Malpais,  gray  and  black . 

229 

235 

Base  material,  yellow  with  flint, 

Brown  rock,  very  hard  . 

14 

249 

agate,  quartz . 

20 

522 

Red  cinders . 

4 

253 

Very  hard  flint,  agate,  or  quartz . 

6 

528 

Black  cinders . 

6 

259 

Toroweap(?)  Formation  or  Coconino(?) 

Malpais,  gray . 

6 

265 

Sandstone: 

PERMIAN: 

Tan  sandstone, 

Kaibab  Limestone: 

fine-grained . 

25 

553 

Red  shale  or  sandstone . 

12 

277 

No  log  . 

197 

750 

(A-21  -4)33ddd 

TERTIARY: 

Volcanic  rocks: 

Malpais,  boulders,  and  silt . 

14 

14 

Solid  malpais;  most  water  at  35  feet . 

27 

41 
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HYDROLOGY  OF  A  STREAM-AQUIFER  SYSTEM  IN  THE  CAMP  VERDE 

AREA,  YAVAPAI  COUNTY,  ARIZONA 

By 

Sandra  J.  Owen-Joyce 


ABSTRACT 


A  dynamic  interaction  between  the  distribution  of  30,000 
acre-feet  of  water  diverted  from  the  Verde  River  to  irrigate  fields  on  the 
alluvium  and  the  inflow  of  about  1,000  acre-feet  of  water  from  the  under¬ 
lying  artesian  aquifer  in  the  Verde  Formation  determines  the  quantity  and 
quality  of  water  in  the  alluvium  south  of  Camp  Verde,  Arizona.  About  70 
percent  or  21,800  acre-feet  of  the  diverted  irrigation  water  returns  to  the 
Verde  River  as  subsurface  flow,  which  with  14,000  acre-feet  of  water 
flowing  through  the  alluvium  from  West  Clear  Creek  to  the  Verde  River 
flushes  the  alluvial  aquifer.  About  9,300  acre-feet  of  water  is  lost  to 
evapotranspiration.  Inflow  from  the  Verde  Formation  locally  increases  the 
concentration  of  dissolved  solids,  sulfate,  chloride,  and  arsenic  in  the 
alluvium.  Water  quality  in  the  alluvium  would  deteriorate  without  the 
dilution  effect  caused  by  the  deep  percolation  of  irrigation  water  applied 
on  the  alluvium  and  ground  water  in  the  alluvium  along  the  Verde  River 
is  an  important  source  of  domestic  water. 

Ground  water  in  the  alluvium  is  unconfined  and  hydraulically 
connected  to  the  Verde  River  and  Verde  Formation.  Ground-water  inflow 
to  the  alluvium  from  the  Verde  Formation  occurs  in  areas  where  the 

hydraulic  head  in  the  Verde  Formation  is  higher  than  the  hydraulic  head 
in  the  alluvium;  wells  open  to  both  formations  are  another  path  of 

ground-water  inflow.  Near  the  southern  extent  of  the  alluvium,  the 

hydraulic  head  in  the  Verde  Formation  is  lower  than  the  hydraulic  head  in 
the  alluvium  and  some  water  flows  from  the  alluvium  into  the  underlying 
Verde  Formation.  In  1981  water  levels  in  wells  ranged  from  about  5  to  50 
feet  below  the  land  surface  and  fluctuated  as  much  as  5  feet  owing  to 
deep  percolation  of  irrigation  water.  Saturated  thickness  in  the  alluvium 
ranged  from  0  to  about  30  feet  in  February  to  April  1981;  the  annual 
minimum  amount  of  water  stored  in  the  alluvium  occurs  prior  to  irrigation 
and  was  estimated  to  be  17,500  acre-feet. 

Ground  water  from  most  of  the  alluvium  contained  more  than  the 
maximum  contaminant  level  for  dissolved  solids  and  in  some  areas 

contained  more  than  the  maximum  contaminant  levels  for  sulfate,  chloride, 
and  arsenic  in  public  water  supplies  proposed  by  the  U.S.  Environmental 
Protection  Agency  and  the  State  of  Arizona.  Dissolved-solids 
concentrations  ranged  from  251  to  4,400  milligrams  per  liter;  85  percent  of 
the  samples  exceeded  500  milligrams  per  liter.  Locally,  the  presence  of 
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reworked  Verde  Formation  deposited  in  the  alluvium  causes  large  concen¬ 
trations  of  dissolved  solids  and  sulfate  particularly  downslope  from  the 
salt  mine  in  sec.  1,  T.  13  N.,  R.  4  E.  Ammonia  concentrations  ranged 
from  0.01  to  0.25  milligram  per  liter;  more  than  0.1  milligram  per  liter 
generally  indicates  organic  pollution. 


INTRODUCTION 


Increases  in  population  and  concentration  of  development  along 
the  Verde  River  flood  plain  are  occurring  in  the  Verde  Valley  in  central 
Arizona,  which  is  changing  the  way  that  land  is  used  along  the  river. 
Some  areas  previously  used  for  agriculture  are  being  subdivided  and  the 
amount  of  ground  water  used  for  a  domestic  and  public  water  supplies  is 
increasing.  Some  of  the  residents  continue  to  irrigate  with  river  water. 
In  other  areas  of  the  flood  plain,  land  previously  covered  by  nature 
vegetation  has  been  cultivated. 

The  Verde  Valley  has  been  identified  as  the  area  with  the 
highest  water-quality  planning  priority  in  northern  Arizona  (Northern 
Arizona  Council  of  Governments,  1979).  Residents  and  managers  are 
interested  in  identifying  and  eliminating  possible  sources  of  pollution  to 
the  waters  of  the  valley.  Part  of  the  Verde  Valley  south  of  Camp  Verde 
along  the  flood  plain  of  the  Verde  River  was  chosen  for  intensive  study. 
This  area  has  experienced  a  population  increase  in  the  past  10  years  and 
the  population  is  still  growing.  This  study  was  made  in  order  to  under¬ 
stand  the  hydrologic  system  in  the  alluvium  and  the  role  that  water 
quality  plays  in  the  system  and  was  made  by  the  U.S.  Geological  Survey 
in  cooperation  with  the  Arizona  Department  of  Water  Resources. 


Location  of  the  Area 


The  Camp  Verde  area  is  in  the  southeastern  part  or  tne  Verde 
Valley  and  occupies  about  80  mi2  (fig.  1).  The  Camp  Verde  area  is 
bounded  by  the  Black  Hills  to  the  southwest;  the  northeast  boundary  is 
near  the  base  of  the  Mogollon  Rim  escarpment.  Altitudes  in  the  Black 
Hills  range  from  4,000  to  6,500  ft  above  the  National  Geodetic  Vertical 
Datum  of  1929.  The  base  of  the  Mogollon  Rim  escarpment  lies  just  outside 
the  area  boundary  at  an  altitude  of  about  4,000  ft.  On  the  upper  edge 
of  the  Mogollon  Rim,  altitudes  range  from  5,500  to  6,000  ft.  The  Verde 
River  flows  southeastward  through  the  area  from  an  altitude  of  3,070  ft  at 
Beaver  Creek  to  2,880  ft  at  Chasm  Creek. 


Purpose 


Ground  water  in  the  alluvium  along  the  Verde  River  was  studied 
to  provide  information  for  planning  and  managing  the  use  of  water 
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resources  in  the  area.  The  purpose  of  the  investigation  was  to  describe 
the  hydrologic  system  in  the  Camp  Verde  area  and  the  quantity  and 
chemical  quality  of  the  ground  water  in  the  alluvium  adjacent  to  a  selected 
reach  of  the  river  south  of  Camp  Verde.  This  report  summarizes  the 
results  of  a  2-year  investigation  of  the  primary  factors  that  control  the 
distribution,  volume,  and  quality  of  water  in  the  alluvium.  The  findings 
of  the  study  will  aid  in  planning  ground-water  development  along  the 
Verde  River  and  in  monitoring  water  quality  in  the  alluvium  and  river. 


Scope 


This  report  describes  the  hydrologic  system  in  the  Camp  Verde 
area  and  emphasizes  the  interaction  of  the  Verde  River,  alluvium,  and 
Verde  Formation.  Base-flow  information  for  the  Verde  River  pertinent  to 
this  study  is  summarized  from  a  detailed  study  by  Owen-Joyce  and  Bell 
(1983)  and  supplemented  with  additional  seepage  investigations  and  low- 
flow  discharge  data  for  the  period  of  this  study.  The  report  describes 
the  distribution  and  lithology  of  the  alluvium  and  the  Verde  Formation, 
ground-water  recharge  and  storage,  changes  in  water  levels,  and  chemical 
quality  of  water  in  the  alluvium  along  the  Verde  River.  Ground  water  in 
the  Verde  Formation  is  described  as  it  interacts  with  ground  water  in  the 
alluvium.  The  chemical  quality  of  ground  water  was  used  as  a  tool  to 
develop  an  understanding  of  how  the  hydrologic  system  functions  and  to 
evaluate  the  suitability  of  the  water  for  domestic  use.  An  annual  water 
budget  for  the  alluvium  described  in  hydrologic-cycle  order  was  prepared 
to  show  estimates  of  the  amounts  and  components  of  inflow  to  and  outflow 
from  the  alluvium.  The  quality  of  water  and  its  relation  to  specific 
components  of  the  water  budget  is  discussed  in  the  sections  dealing  with 
those  components.  Most  of  the  water-quality  sampling  was  done  from 
February  to  April  to  approximate  conditions  in  the  alluvium  before  the 
start  of  dilution  from  irrigation. 


Climate 


The  semiarid  climate  is  a  major  factor  in  attracting  people  to  the 
Verde  Valley.  Mean  daily  temperatures  at  Montezuma  Castle  National 
Monument  (fig.  1)  range  from  42°  to  80°F;  temperature  extremes  of  -1°F 
and  117°F  have  been  recorded  (Sellers  and  Hill,  1974,  p.  332).  The 
daily  temperature  variation  generally  exceeds  40°F  during  the  summer. 
Annual  precipitation  at  Montezuma  Castle  National  Monument  ranges  from 
3.5  to  22  in.;  mean  annual  precipitation  is  12  in.  South  of  the  valley 
toward  Childs  and  east  to  the  Mogollon  Rim,  the  mean  annual  precipitation 
ranges  from  17  to  19  in.  Mean  annual  precipitation  at  Jerome  in  the 
Black  Hills  is  18  in.  Mean  annual  snowfall  at  Montezuma  Castle  is  about 
3  in.,  whereas  the  mean  annual  snowfall  in  Jerome  is  25  in. 

Precipitation  in  the  area  is  seasonal.  At  Montezuma  Castle 
National  Monument,  about  50  percent  of  the  precipitation  occurs  from 
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October  through  April  as  winter  storms  spread  rainfall  of  light  to 
moderate  intensity  across  large  parts  of  the  southwestern  United  States. 
Precipitation  often  occurs  as  rain  at  lower  altitudes  and  as  snow  at  higher 
altitudes.  The  driest  months  are  May  and  June.  About  40  percent  of  the 
precipitation  occurs  in  July,  August,  and  September  when  short-duration 
locally  intense  thunderstorms  are  common. 


Methods  of  Investigation 


The  fieldwork  for  this  report  was  done  from  November  1980  to 
March  1982.  An  inventory  was  made  of  wells  and  springs;  water  levels 
were  measured  in  wells  where  possible  and  17  wells  were  measured 
periodically  from  1981  to  1982.  Well  and  spring  locations  are  described  in 
accordance  with  the  well-numbering  system  used  in  Arizona,  which  is 
explained  and  illustrated  in  figure  2.  The  altitudes  of  wells  and  springs 
were  obtained  from  U.S.  Geological  Survey  topographic  maps  at  a  scale  of 
1:24,000  with  contour  intervals  of  20  and  40  ft  and  topographic  maps 
compiled  for  the  Verde  River  Flood  Study  at  a  scale  of  1:2,400  with  a 
contour  interval  of  5  ft  (Henningson,  Durham,  and  Richardson,  consulting 
engineers,  Phoenix,  written  commun.,  1982). 


Two  seepage  investigations  were  made  along  the  Verde  River 
from  0.25  mi  upstream  from  the  mouth  of  Beaver  Creek  to  the  Verde 
River  near  Camp  Verde  gaging  station.  Discharge  measurements  were 
made  at  18  sites  on  the  Verde  River  and  40  sites  on  tributary  streams, 
springs,  and  irrigation  diversions  and  returns. 


Water  samples  were  collected  from  the  Verde  River,  and  selected 
wells,  springs,  and  tributaries.  Water  samples  from  most  wells  were 
analyzed  for  arsenic,  nitrate,  nitrite,  ammonia,  and  orthophosphate,  and 
some  of  these  water  samples  were  analyzed  for  common  ions  and  selected 
trace  elements.  Water  samples  from  the  Verde  River,  springs,  and 
selected  tributaries  collected  during  the  seepage  investigations  were 
analyzed  for  common  ions,  nutrients,  and  arsenic.  Return  flows  from  the 
irrigation  ditches  were  analyzed  for  nutrients — nitrate,  nitrite,  ammonia, 
and  orthophosphate. 

The  generalized  geologic  map  was  compiled  from  published  and 
unpublished  maps,  aerial  photographs,  and  fieldmapping.  Lithologic  and 
drillers'  logs  of  wells  were  examined  to  determine  the  thickness,  physical 
characteristics,  and  water-yielding  potential  of  the  alluvium. 

The  hydrologic  data  collected  and  used  in  this  report  are 
available,  for  the  most  part,  in  computer-printout  form  and  may  be 
consulted  at  the  Arizona  Department  of  Water  Resources,  99  East  Virginia, 
Phoenix,  and  U.S.  Geological  Survey  offices  in:  Federal  Building,  301 
West  Congress  Street,  Tucson,  and  2255  North  Gemini  Drive,  Flagstaff. 
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The  well  numbers  and  letters  used  by  the  Geological  Survey  in 
Arizona  are  in  accordance  with  the  Bureau  of  Land  Management's  system 
of  land  subdivision.  The  land  survey  in  Arizona  is  based  on  the  Gila 
and  Salt  River  meridian  and  base  line,  which  divide  the  State  into  four 
quadrants.  These  quadrants  are  designated  counterclockwise  by  the 
capital  letters  A,  B,  C,  and  D.  All  land  north  and  east  of  the  point  of 
origin  is  in  A  quadrant,  that  north  and  west  is  in  B  quadrant,  that 
south  and  west  in  C  quadrant,  and  that  south  and  east  in  D  quadrant. 
The  first  digit  of  a  well  number  indicates  the  township,  the  second  the 
range,  and  the  third  the  section  in  which  the  well  is  situated.  The 
lowercase  letters  a,  b,  c,  and  d  after  the  section  number  indicate  the 
well  location  within  the  section.  The  first  letter  denotes  a  particular 
160-acre  tract,  the  second  the  40-acre  tract,  and  the  third  the  10-acre 
tract.  These  letters  are  also  assigned  in  a  counterclockwise  direction, 
beginning  in  the  northeast  quarter.  If  the  location  is  known  within  the 
10-acre  tract,  three  lowercase  letters  are  shown  in  the  well  number.  In 
the  example  shown  in  figure  2,  well  number  (A-4-5)19caa  designates  the 
well  as  being  in  the  NE^NE^SW1^  sec.  19,  T.  4  N.,  R.  5  E.  Where  there 
is  more  than  one  well  within  a  10-acre  tract,  consecutive  numbers  begin¬ 
ning  with  1  are  added  as  suffixes. 


When  a  section  is  more  than  1  mile  in  any  dimension,  the 
section  number  applies  as  usual.  The  oversized  section  is  divided  so 
that  a  full  square-mile  unit  of  the  section  is  adjacent  to  a  normal  section 
within  the  same  township;  the  remainder  is  considered  as  a  separate  unit 
of  land.  Appropriate  N.,  S.,  E.,  or  W.  letters  are  assigned  to  the 
units,  depending  upon  where  they  lie  in  relation  to  the  full  square-mile 

unit.  A  well  would  be  designated  as  shown  in  figure  2  with  the  appro¬ 
priate  letter  following  the  section  number  in  which  the  well  is  located. 

Figure  2. --Well -numbering  system  in  Arizona. 
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Previous  Investigations 


Ground-water  resources  and  geology  of  the  Verde  Valley  were 
studied  by  Twenter  and  Metzger  (1963).  Ground  water,  base  flow,  and 
water  quality  were  investigated  in  a  water-resources  study  in  the  upper 
Verde  River  area  (Owen-Joyce  and  Bell,  1983).  Basic  data  have  been 
compiled  as  maps  showing  ground-water  conditions  in  the  upper  Verde 
River  area  (Levings  and  Mann,  1980).  The  chemical  character  of  ground 
water  was  used  to  indicate  potential  geothermal  resource  areas  in  the 
Verde  Valley  (Ross  and  Farrar,  1980).  Evapotranspiration  losses  were 
estimated  in  a  study  of  flood-plain  areas  in  central  Arizona  (Anderson, 
1976). 


Water  quality  is  an  important  issue  that  was  investigated  in  the 
Verde  Valley  (Northern  Arizona  Council  of  Governments,  1979;  Milne, 
1981).  These  studies  resulted  in  a  water-quality  management  plan  for  the 
Verde  Valley  (Towler,  1982). 

Several  geologic  studies  have  been  made  of  the  Verde 

Formation.  An  early  study  identified  the  minerals  in  the  deposits  of 
sulphate  of  soda  (Blake,  1890).  Studies  on  the  history  of  the  basin  and 
lake  deposits  followed  (Jenkins,  1923;  Wadell,  1972;  Nations,  1974; 

Nations  and  others,  1981).  Geologic  mapping  and  mineral-resources 
studies  are  in  preparation  for  Arnold  Mesa  (E.  W.  Wolfe,  U.S.  Geological 

Survey,  written  commun.,  1981)  and  have  been  prepared  for  West  Clear 

Creek  (Ulrich  and  Bielski,  1983). 


Acknowledgments 


The  author  gratefully  acknowledges  the  cooperation  of  the  many 
residents  of  the  area  who  granted  permission  to  work  on  their  property 
and  supplied  information  about  their  wells  and  the  water  companies  and 
Arizona  Department  of  Water  Resources  who  furnished  information  for  the 
study.  Special  appreciation  is  extended  to  the  well  drillers  and  residents 
for  invaluable  help  in  supplying  historical  information  and  data.  Special 
thanks  are  due  to  Mr.  E.  E.  Smith  of  Henningson,  Durham,  and 
Richardson,  consulting  engineers,  for  copies  of  current  topographic  maps 
of  the  area  north  of  West  Clear  Creek  along  the  Verde  River  flood  plain, 
and  to  Mr.  J.  E.  Alam  of  the  U.S.  Soil  Conservation  Service  for 
information  on  the  irrigation  system  and  practices  used  in  the  Verde 
Valley. 


HYDROLOGY 


The  flood  plain  of  the  Verde  River  is  underlain  by  alluvium  of 
Quaternary  age  that  is  hydraulically  connected  to  the  river.  The 
alluvium  is  underlain  by  the  Verde  Formation  of  Tertiary  age.  Ground 
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water  in  the  alluvium  and  the  Verde  Formation  is  used  principally  for 
domestic  and  public  water  supplies.  Water  from  the  alluvium  generally  is 
of  better  quality  than  water  from  the  Verde  Formation;  therefore,  the 
alluvium  is  an  important  source  of  domestic  drinking  water. 

Surface  water  from  the  Verde  River  is  used  for  irrigation, 
livestock  watering,  and  recreation.  Water  from  the  Verde  River  is  trans¬ 
ferred  to  the  fields  in  irrigation  ditches  located  on  both  sides  of  the 
river.  Direct  evidence  of  springs  and  measurements  of  streamflow  along 
the  Verde  River  south  of  Camp  Verde  to  the  Verde  River  near  Camp 
Verde  gaging  station  indicate  that  this  is  a  gaining  reach  of  the  river. 
Water-quality  problems  that  involve  large  concentrations  of  dissolved 
solids,  sulfate,  fluoride,  and  arsenic  have  been  identified  in  this  area  of 
the  Verde  Valley  (Owen-Joyce  and  Bell,  1983). 

An  evaluation  of  the  water  resources  of  the  alluvium  along  the 
Verde  River  requires  a  knowledge  of  the  factors  that  affect  the  hydro- 
logic  system — precipitation,  streamflow,  irrigation,  subsurface  flow,  inflow 
to  and  outflow  from  an  underlying  artesian  system,  pumpage,  and  water 
loss  by  evaporation  and  transpiration — and  how  these  factors  interrelate. 
Of  these  factors,  irrigation  has  the  greatest  effect  on  the  amount  and 
movement  of  water  in  the  study  area.  The  primary  source  of  irrigation 
water  is  the  Verde  River;  since  the  late  1800's,  water  has  been  diverted 
and  transported  in  irrigation  ditches  to  fields  located  on  the  alluvium 
(fig.  3).  Part  of  the  irrigation  water  is  transpired  by  crops  but  most 
infiltrates  to  the  water  table.  Some  water  is  transpired  by  riparian 
vegetation.  Water  levels  in  wells  respond  almost  immediately  to  irrigation. 
A  mounding  of  the  water  table  under  the  fields  occurs  during  the  irriga¬ 
tion  season  steepening  the  water-table  gradient  and  increasing  the  flow 
downgradient  (fig.  4)  to  the  Verde  River  where  ground  water  is  dis¬ 
charged  (fig.  3).  Subsurface  flow  originating  from  tributary  drainage 
basins  moves  through  the  alluvium  to  discharge  to  the  river.  In  several 
places,  ground  water  flows  from  the  Verde  Formation  into  the  alluvium 
(fig.  4);  in  another  place,  ground  water  flows  from  the  alluvium  into  the 
Verde  Formation  (fig.  5). 

About  10  years  ago,  the  farmlands  began  to  be  subdivided  and 
pumping  of  ground  water  from  the  alluvium  and  Verde  Formation  for 
domestic  use  increased  as  the  population  increased.  As  the  drilling  of 
wells  progressed,  it  became  evident  that  water  obtained  from  the  alluvium 
was  of  better  quality  than  water  obtained  from  the  Verde  Formation. 
Almost  all  the  water  pumped  is  returned  to  the  alluvium  through  sewage 
disposal.  Some  residences  and  businesses  in  Camp  Verde  are  connected 
to  a  community  septic  system;  other  residences  in  town  and  those  south 
of  town  have  septic  tanks. 

Gravel  deposits  of  Quaternary  age  are  widespread  in  the  study 
area  (pi.  1),  unconformably  overlie  the  Verde  Formation  and  volcanic 
rocks,  and  are  as  much  as  120  ft  thick  (Ulrich  and  Bielski,  1983). 
Composition  is  dependent  on  source  area.  The  gravels  are  permeable  and 
allow  water  to  infiltrate  into  underlying  units  but  do  not  yield  water  to 
wells  because  they  lie  above  the  water  table. 


EVAPOTRANSPIRATION 
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Figure  3. --General i zed  block  diagram  illustrating  the  hydrologic  system. 
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VERTICAL  EXAGGERATION  X20 
NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 


Figure  5. --Geohydrologic  section  B-B 1  in  secs.  25-28,  32,  and  33,  T.  13  N.,  R.  5  E. 

(Location  of  section  B-B'  is  shown  on  plate  1.) 
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Verde  River  and  Its  Tributaries 


The  Verde  River  is  the  main  perennial  stream  that  drains  the 
study  area.  Two  interrupted  tributaries,  Beaver  Creek  and  West  Clear 
Creek,  drain  a  large  part  of  the  area  east  of  the  Verde  River.  Water  in 
the  streams  is  diverted  and  used  to  irrigate  fields.  In  the  summer, 
irrigation  ditches  often  carry  more  water  than  the  Verde  River,  and 
upstream  diversions  on  the  two  tributaries  leave  the  creeks  dry  near  the 
mouths.  During  the  irrigation  season,  any  inflow  to  the  Verde  River 
from  the  tributary  streams  occurs  as  subsurface  flow  that  bypassed  the 
diversion  structure.  The  cross  sectional  area  of  the  alluvium  along  the 
two  tributaries  determines  the  amount  of  subsurface  inflow  to  the  Verde 
River.  Tributary  streams  on  the  west  side  of  the  Verde  River  flow  only 
in  response  to  rainfall  or  snowmelt.  A  detailed  discussion  of  the  base 
flow,  availability  of  streamflow,  and  water  quality  for  the  Verde  River, 
Beaver  Creek,  and  West  Clear  Creek  appears  in  Owen-Joyce  and  Bell 
(1983).  The  relation  between  streamflow  and  the  Verde  River  alluvium  is 
stressed  in  this  report. 

Base  flow  monitored  at  the  Verde  River  near  Camp  Verde  gage 
(pi.  2,  site  58)  from  December  1980  to  March  1982  is  characteristic  of 

average  conditions  at  this  site  (fig.  6).  Base  flow  at  the  Verde  River 

near  Camp  Verde  gaging  station  is  ground-water  discharge  from  the  area 
upstream  from  that  site  and  includes  the  Camp  Verde  area.  The  variation 
in  median  base  flow  for  1935-45  and  1976-79  was  from  66  to  200  ft3/s; 
base  flow  ranged  from  180  to  240  ft3/s  in  January  and  from  43  to  96  ft3/s 
in  July  (Owen-Joyce  and  Bell,  1983,  p.  34).  The  large  variation  is  the 
result  of  irrigation  diversions  from  streams  in  the  Verde  Valley  and 
evapotranspiration  along  the  stream  reaches  from  the  headwaters  to  the 
gage.  Base  flow  during  January  in  1981  and  1982  was  about  200  ft3/s. 

During  most  of  June  1981,  the  river  was  at  base  flow;  however,  runoff 

from  the  thunderstorm  season  beginning  the  last  week  of  June  kept  the 
river  above  median  base  flow  for  the  remainder  of  the  summer. 

Irrigation  ditches  carry  water  diverted  from  the  Verde  River, 
which  is  the  source  of  most  of  the  water  applied  to  cropland  on  the 
alluvium.  Diamond  S  ditch,  on  the  east  side  of  the  river,  lies  totally 
within  the  study  area,  , whereas  Woods  ditch  (Verde  Canal)  on  the  west 
side  of  the  river  is  only  partially  within  the  study  area  (pi.  2).  Water 
not  applied  to  the  fields  is  returned  to  the  river  through  gates  in  the 
ditches  located  mostly  where  the  ditches  cross  tributary  channels.  Prior 
to  the  winter  of  1981,  water  flowed  in  the  ditches  all  year  except  during 
short  periods  when  the  ditches  were  cleaned  or  high  flows  washed  out  the 
diversion  dams.  Beginning  in  late  December  1980  through  early  April 
1981,  the  ditches  were  dry.  It  is  not  known  if  this  is  a  new  operational 
practice  or  a  one-time  occurrence  but  this  condition  was  considered  when 
data  for  the  1981  calendar  year  were  analyzed  for  input  into  the  budget. 
Another  change  occurred  during  June  1981  when  Diamond  S  ditch  was  out 
of  operation  for  about  10  days  beginning  June  5.  A  conduit  was  installed 
under  a  new  bridge  to  carry  the  ditch  water.  This  construction  effort 
was  underway  during  the  seepage  investigation. 


soo.o 
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The  Verde  River  and  alluvium  are  hydraulically  connected  in 
the  study  reach.  During  base-flow  conditions,  water  generally  flows  from 
the  alluvium  into  the  river.  The  hydraulic  gradient  of  the  ground  water 
in  the  alluvium  next  to  the  Verde  River  is  small  (fig.  4);  therefore, 
changes  in  river  stage  cause  changes  in  the  amount  of  water  in  storage  in 
the  aquifer.  High  flows  generally  result  in  water-level  rises  in  the 
alluvium  either  by  infiltration  of  river  water  (bank  storage)  or  by  a 
decrease  in  ground-water  outflow  from  the  alluvium  (backwater  effect). 
Bank  storage  is  dominant  close  to  the  river  during  a  short-term  increase 
in  river  stage.  During  runoff  events  when  the  stage  of  the  river  is 
high,  the  hydraulic  gradient  in  the  alluvium  next  to  the  river  is  reversed 
and  flow  is  from  the  river  to  the  alluvium  as  shown  by  water  levels  in 
wells  near  the  river.  Bank  storage  quickly  drains  back  to  the  river  once 
the  high  flows  subside.  The  backwater  effect  is  dominant  throughout  the 
alluvium  during  long-term  increases  in  river  stage,  such  as  sustained 
high  runoff  from  snowmelt  in  the  spring.  Sustained  high  runoff  not  only 
reverses  the  gradient  along  the  river  and  increases  bank  storage  but 
retards  the  flow  of  ground  water  to  the  river  and  therefore  has  an  effect 
on  the  amount  of  water  that  moves  through  the  alluvium.  Water  levels  in 
wells  throughout  the  alluvium  rose  in  response  to  the  sustained  high  flows 
of  the  winter  of  1982.  Water  stored  in  the  alluvium  owing  to  the 
backwater  effect  drains  to  the  river  after  the  high  flows  subside. 

Seepage  investigations  were  limited  to  periods  of  base  flow  as  a 
measure  of  ground-water  discharge  during  June  1979  (Owen-Joyce  and 
Bell,  1983)  and  in  November  1980  and  June  1981  (table  1).  A  flow  event 
was  caused  by  storm  runoff  upstream  from  the  study  area  prior  to  the 
June  1981  seepage  investigation,  but  the  flow  in  the  river  had  returned 
to  base-flow  conditions  from  June  8  to  12  (fig.  7). 

Base  flow  is  variable  because  ground-water  discharge,  evapo- 
transpiration,  diversions,  and  return  flows  are  variable;  some  of  the 
variations  can  be  quantified  or  minimized,  others  cannot.  Therefore, 
streamflow  measurements  are  representative  of  base  flow  for  the  conditions 
that  existed  at  the  time  of  the  measurement.  Ground-water  discharge  may 
be  variable  because  recharge  is  variable.  Evapotranspiration  decreases 
base  flow  during  the  growing  season.  Evapotranspiration  upstream  from 
the  gage  causes  seasonal  and  daily  changes  in  the  amount  of  base  flow  in 
the  river.  During  June,  the  amount  of  base  flow  in  the  river  normally 
decreases  about  1  ft3/s  per  day;  whereas,  in  November  the  amount  of 
base  flow  normally  increases  about  0.1  ft3/s  per  day  as  shown  by  the 
median  base-flow  hydrograph  (Owen-Joyce  and  Bell,  1983,  fig.  4). 
Streamflow  is  variable  because  of  time-  and  location-dependent  changes  in 
the  amount  of  water  diverted  from  and  returned  to  the  Verde  River. 
Diversions  and  water  use  probably  cause  the  flow  in  the  river  to  drop 
below  median  base  flow  (fig.  7).  During  the  June  1981  seepage 
investigation,  the  river  contained  an  additional  30  ft3/s  more  than  normal 
base  flow  because  of  the  contruction  project  on  Diamond  S  ditch.  Bank 
storage  and  runoff  into  the  stream  can  cause  variations  in  streamflow. 
Uncertainties  inherent  in  the  streamflow  measurements  are  generally  less 
than  ±5  percent  and  need  to  be  considered.  During  November  when  the 


Table  1. --Discharge  data  from  seepage  investigations  along  the  Verde  River  and  West  Clear  Creek 

[E,  estimate] 
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Measurement 

site1 


Discharge,  in 

Stream  Date  measured  cubic  feet 

per  second 


Remarks 


1 

Verde  River 

Nov. 

4,  1980 

114 

0.25  mi  upstream  from  Beaver  Creek. 

Nov. 

5,  1980 

115 

Nov. 

6,  1980 

122 

Nov. 

7,  1980 

109 

June 

8,  1981 

30.8 

June 

9,  1981 

29.2 

June 

11,  1981 

25.1 

June 

12,  1981 

29.8 

2 

Beaver  Creek 

June 

9,  1981 

0 

Upstream  from  the  confluence  with 

Eureka  ditch. 

3 

Eureka  ditch 

June 

9,  1981 

0 

Upstream  from  the  confluence  with 

Beaver  Creek. 

4 

Beaver  Creek 

Nov. 

4,  1980 

11.4 

0.1  mi  upstream  from  mouth. 

June 

9,  1981 

7.51 

5 

Verde  River 

Nov. 

4,  1980 

125 

0.25  mi  downstream  from  Beaver 

June 

9,  1981 

44.2 

Creek. 

6 

Woods  ditch 

June 

9,  1981 

36.7 

Downstream  from  Montezuma  Castle 

Highway. 

7 

Verde  River 

Nov. 

5,  1980 

E110 

0.7  mi  upstream  from  wastewater 

June 

9,  1981 

47.3 

pond. 

8 

Woods  ditch  return 

Nov. 

4,  1980 

E2.9 

At  lower  Camp  Verde  Indian  Reserva- 

tion — did  not  return  to  Verde 
River. 

June 

9,  1981 

Could  not  measure — return  now  in 

culvert. 

9 

Woods  ditch 

June 

9,  1981 

28.7 

Downstream  from  Main  Street. 

10 

Pump  diversion 

June 

10,  1981 

E<1. 0 

11 

Diamond  S  ditch 

Nov. 

4,  1980 

33.3 

0.4  mi  downstream  from  head. 

June 

10,  1981 

25.7 

12 

Verde  River 

Nov. 

4,  1980 

90.4 

0.1  mi  downstream  from  wastewater 

June 

10,  1981 

20.8 

pond. 

13 

Diamond  S  ditch 

Nov. 

4,  1980 

4.19 

0.4  mi  downstream  from  head. 

return 

June 

10,  1981 

25.7 

14 

Verde  River 

Nov. 

5,  1980 

98.9 

0.25  mi  downstream  from  bridge  and 

June 

10,  1981 

42.8 

station  09505550. 

15 

Diamond  S  ditch 

Nov. 

5,  1980 

4.6 

0.6  mi  downstream  from  head. 

June 

10,  1981 

20 

16 

Pump  diversion 

Nov. 

5,  1980 

2.83 

To  concrete  ditch. 

June 

10,  1981 

0 

17 

Diamond  S  ditch 

Nov. 

5,  1980 

5.66 

1.2  mi  downstream  from  head. 

return 

June 

10,  1981 

20 

See  footnotes  at  end  of  table. 
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Table  1. — Discharge  data  from  seepage  investigations  along  the  Verde  River  and  West  Clear  Creek--Continued 


Measurement 

site1 

Stream 

Date 

measured 

Discharge,  in 
cubic  feet 
per  second 

Remarks 

18 

Verde  River 

Nov. 

5, 

1980 

105 

0.2  mi  upstream  from  Copper  Canyon. 

June 

10, 

1981 

44.6 

19 

Woods  ditch  return 

Nov. 

4, 

1980 

E0.09 

At  Copper  Canyon. 

June 

9, 

1981 

E0.15 

20 

Woods  ditch  return 

Nov. 

4, 

1980 

0 

At  Double  Pipe  siphon. 

June 

9, 

1981 

0.87 

21 

Woods  ditch  return 

Nov. 

4, 

1980 

10.4 

At  Ryal  Canyon. 

June 

9, 

1981 

E0.03 

22 

Verde  River 

Nov. 

4, 

1980 

122 

0.2  mi  downstream  from  Ryal  Canyon. 

June 

9, 

1981 

52.7 

23 

Verde  River 

Nov. 

5, 

1980 

125 

Upstream  from  Allen  Canyon. 

June 

9, 

1981 

52.8 

24 

Woods  ditch 

June 

9, 

1981 

15.2 

Upstream  from  road  to  Fort  Lincoln. 

25 

Spring  (A-13-5)8dcd 

Nov. 

5, 

1980 

0.60 

June 

10, 

1981 

0.43 

26 

Verde  River 

Nov. 

6, 

1980 

134 

At  Fort  Lincoln. 

June 

10, 

1981 

52.4 

27 

Springs 

Nov. 

6, 

1980 

El.  0 

A  number  of  springs  located  in  the 

reach  upstream  from  the  Verde 
River  measuring  site. 

28 

Verde  River 

Nov. 

6, 

1980 

157 

Just  upstream  from  Diamond  S  ditch 

June 

10, 

1981 

56.3 

return. 

29 

Springs 

Nov. 

6, 

1980 

E4.0 

A  number  of  springs  downstream  from 

Verde  River  measuring  site  and 
springs  that  empty  into  spillway 
of  ditch  return. 

June 

11, 

1981 

E0.51 

Springs  that  empty  into  Diamond  S 

return. 

30 

Diamond  S  ditch 

Nov. 

6, 

1980 

14.2 

return 

June 

11, 

1981 

20 

31 

Diamond  S  ditch 

June 

11, 

1981 

20 

return 

32 

Verde  River 

Nov. 

5, 

1980 

147 

0.15  mi  upstream  from  Squaw  Peak 

June 

10, 

1981 

65.4 

Canyon. 

33 

Woods  ditch  return 

Nov. 

5, 

1980 

0 

At  Squaw  Peak  Canyon. 

June 

10, 

1981 

0 

34 

Verde  River 

Nov. 

6, 

1980 

155 

0.4  mi  downstream  from  Squaw  Peak 

June 

10, 

1981 

57.8 

Canyon. 

35 

Woods  ditch  return 

Nov. 

6, 

1980 

0 

Near  Hat  Ranch  and  0.5  mi  down- 

June 

11, 

1981 

E0.16 

stream  from  Squaw  Peak  Canyon. 

36 

Pump  diversion 

Nov. 

3, 

1980 

0 

Pump  removed,  0.5  mi  downstream 

from  Squaw  Peak  Canyon. 

June 

10, 

1981 

0 

Pump  installed  but  not  operating. 

See  footnotes  at  end  of  table. 
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Table  1. — Discharge  data  from  seepage  investigations  along  the  Verde  River  and  West  Clear  Creek — Continued 


Measurement 

site1 

Stream 

Date 

measured 

Discharge,  in 
cubic  feet 
per  second 

Remarks 

37 

Verde  River 

Nov. 

6, 

1980 

155 

0.1  mi  upstream  from  West  Clear 

Nov. 

7, 

1980 

143 

Creek. 

June 

10, 

1981 

59.2 

383 

West  Clear  Creek 

June 

9, 

1981 

13.8 

Near  Camp  Verde  gaging  station, 

09505800,  11  mi  upstream  from 

mouth. 

393 

West  Clear  Creek 

June 

9, 

1981 

15.0 

9.9  mi  upstream  from  mouth. 

403 

West  Clear  Creek 

June 

9, 

1981 

13.8 

6.0  mi  upstream  from  mouth. 

41 

Ditch  diversion 

June 

9, 

1981 

5.23 

42 

West  Clear  Creek 

June 

9, 

1981 

7.22 

4.8  mi  upstream  from  mouth. 

43 

Ditch  return 

June 

9, 

1981 

El.  5 

Just  downstream  from  measuring 

site  40. 

44 

Ditch 

June 

9, 

1981 

3.19 

45 

West  Clear  Creek 

June 

9, 

1981 

6.57 

4.0  mi  upstream  from  mouth. 

46 

Ditch  return 

June 

10, 

1981 

E0.3 

0.45  mi  northeast  of  measuring 

site  45. 

47 

West  Clear  Creek 

June 

10, 

1981 

7.84 

3.1  mi  upstream  from  mouth. 

48 

West  Clear  Creek 

June 

10, 

1981 

5.25 

2.3  mi  upstream  from  mouth. 

49 

West  Clear  Creek 

June 

10, 

1981 

E3.0 

1.6  mi  upstream  from  mouth. 

50 

Ditch 

June 

10, 

1981 

E3.0 

0.2  mi  north  of  measuring  site 

47. 

51 

West  Clear  Creek 

Nov. 

6, 

1980 

E7.0 

At  the  mouth — 1.5  ft3/s  measured 

June 

11, 

1981 

0 

surface  flow  and  the  rest  esti- 

mated  seepage  at  the  Verde  River. 

52 

Verde  River 

Nov. 

7, 

1980 

160 

0.6  mi  downstream  from  West  Clear 

Creek. 

June 

11, 

1981 

79.9 

53 

Verde  River 

Nov. 

6, 

1980 

158 

1.6  mi  downstream  from  West  Clear 

June 

11, 

1981 

76.7 

Creek. 

54 

Woods  ditch 

Nov. 

6, 

1980 

0 

0.25  mi  upstream  from  end  of  ditch. 

June 

11, 

1981 

0 

Ditch  wet  with  ponded  watei — no 

flow. 

55 

Woods  ditch 

June 

11, 

1981 

0 

Ditch  dry  and  full  of  weeds. 

56 

Verde  River 

Nov. 

7, 

1980 

161 

At  Beasley  Flat. 

June 

11, 

1981 

72.0 

57 

Verde  River 

June 

11, 

1981 

77.4 

0.3  mi  upstream  from  The  Falls. 

58 

Verde  River 

Nov. 

7, 

1980 

163 

Near  Camp  Verde  gaging  station 

June 

8, 

1981 

92.8 

09506000. 

June 

11, 

1981 

89.4 

Measurement-site  numbers  correlate  to  locations  plotted  on  plate  2. 

2Diamond  S  ditch  was  out  of  operation  during  the  June  1981  seepage  investigation. 
3Measurement-si te  numbers  correlate  to  locations  plotted  on  figure  1. 
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MAY  JUNE 

1981 


Figure  7.— Flow  of  the  Verde  River  near  Camp  Verde  during  May  and  June  1981 
and  median  base-flow  conditions  from  1935-45  water  years. 


effects  of  evapotranspiration  and  irrigation  are  low,  the  higher  flows  in 
the  river  can  mask  a  small  ground-water  inflow  component,  which  makes  it 
difficult  to  detect  or  isolate  the  inflow.  During  June  when  smaller  flows 
in  the  river  allow  better  resolution  because  the  uncertainty  is  smaller, 
evapotranspiration  and  irrigation  diversions  are  largest. 


Seasonal  variations  in  the  quantity  of  water  that  discharges 
from  the  alluvium  to  the  river  were  documented  by  the  seepage  investiga¬ 
tions.  Evapotranspiration  is  seasonal  but  is  insufficient  to  account  for 
the  variations  in  the  amount  of  base  flow  from  June  to  November  in  the 
study  reach.  Application  of  irrigation  water  is  also  seasonal  and  is 
sufficient  to  cause  the  variation  in  the  amount  of  base  flow.  The  amount 
of  ground  water  that  discharges  to  the  river  is  a  function  of  the  amount 
of  water  applied  to  the  fields.  Increasing  the  hydraulic  head  under  the 
fields  increases  the  hydraulic  gradient  and  saturated  thickness  of  the 
alluvium;  therefore,  larger  quantities  of  ground  water  move  toward  and 
discharge  into  the  river. 


Daily  and  short-term  fluctuations  in  the  flow  of  the  Verde  River 
occur  in  addition  to  the  seasonal  variations  owing  to  irrigation  and  evapo¬ 
transpiration.  The  installation  of  a  temporary  gaging  station  on  the 
Verde  River  upstream  from  Beaver  Creek  (pi.  2,  site  1)  during  the  June 
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1981  seepage  investigation  provided  some  additional  information  regarding 
daily  fluctuations  in  flow  that  need  to  be  considered  in  interpreting  the 
relation  between  consecutive  streamflow  measurements.  The  streamflow 
record  at  the  temporary  gage  showed  the  results  of  evapotranspi ration 
and  irrigation  diversions  and  return  flows  upstream  from  the  study  area. 
Evapotranspiration  causes  a  diurnal  fluctuation  in  flow  in  the  river; 
however,  the  magnitude  of  the  fluctuation  varies  along  the  river.  The 
average  diurnal  fluctuation  at  the  temporary  gage  upstream  from  Beaver 
Creek  (pi.  2,  site  1)  was  7  ft3/s;  whereas,  at  the  Verde  River  near 
Camp  Verde  gage  (pi.  2,  site  58),  the  average  diurnal  fluctuation  was 
14  ft3/s  (fig.  8).  In  June  1978,  the  diurnal  fluctuation  at  a  discontinued 
gaging  station  about  halfway  between  sites  1  and  58  and  about  500  ft 
upstream  from  measuring  site  14  (pi.  2)  was  less  than  2  ft3/s.  Diurnal 
fluctuations  are  dampened  downstream  from  diversions  because  part  of  the 
fluctuation  is  diverted  with  the  water  from  the  river;  a  greater  percent¬ 
age  of  the  flow  in  the  river  is  diverted  at  the  peak  of  the  diurnal  than  at 
the  trough.  Variable  amounts  of  flow  returning  directly  from  the  ditches 
and  as  subsurface  return  flow  to  the  river  are  superimposed  on  the 
diurnal  fluctuations. 

Three  seepage  investigations  that  represent  different  conditions 
along  the  study  reach  support  the  theory  that  irrigation  on  the  alluvium 
controls  the  amount  of  subsurface  return  flow  to  the  river.  A  seepage 
investigation  was  made  in  November  1980  at  a  time  when  the  effects 
of  evapotranspiration  and  irrigation  on  flow  in  the  river  were  small  to 
determine  what  portion  of  the  gain  in  river  flow  was  ground-water 
discharge  from  the  alluvium  and  Verde  Formation.  A  variation  in  gains 
throughout  the  year  was  indicated  when  the  gain  measured  in  November 
1980  did  not  agree  with  fhe  gain  measured'  in  the  June  1979  seepage 
investigation.  The  comparison  indicated  a  smaller  gain  during  November 
1980  than  during  June  1979,  which  correlates  with  the  lower  application 
rate  of  irrigation  water  and  indicated  that  any  natural  ground-water 
discharge  may  be  smaller  than  the  detection  limits  or  that  all  the  gains 
are  from  irrigation.  A  subsequent  seepage  investigation  in  June  1981  did 
not  duplicate  the  results  of  that  in  June  1979  because  of  an  unusual 
condition — Diamond  S  ditch  was  out  of  operation  during  the  June  1981 
investigation  (pi.  2).  Using  the  actual  quantities  from  the  streamflow 
measurements,  a  comparison  between  gains  in  the  river  and  the  amount  of 
applied  water  available  for  return  during  the  two  June  seepage  investi¬ 
gations  showed  a  difference  of  5  percent.  Inherent  errors  owing  to  the 
discharge  measurements  being  made  on  different  days  over  a  5-day 
period,  traveltime  of  the  water  through  the  reach,  and  diurnal  fluctua¬ 
tions  in  flow  make  meaningful  determination  of  the  relation  between 
consecutive  measurements  impossible.  However,  the  nature  of  the 
difference  between  the  two  June  seepage  investigations  strongly  supports 
the  significant  impact  of  irrigation  on  the  outflow  from  the  alluvium. 

Seasonal  changes  in  streamflow  caused  by  irrigation  on  the 
alluvium  along  the  Verde  River  are  shown  by  the  seasonal  variations  in 
streamflow  gains  in  the  Verde  River  near  the  mouth  of  Beaver  Creek 
(table  1).  Beaver  Creek  meanders  through  a  narrow  canyon  cut  into  the 
Verde  Formation;  a  thin  deposit  of  alluvium  lies  at  the  bottom  of  the 
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Figure  8. --Flow  of  the  Verde  River  near  Camp  Verde,  June  6-14,  1981 
and  Verde  River  above  Beaver  Creek,  June  8-12,  1981. 
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canyon  upstream  from  measuring  site  2  (pi.  2).  The  alluvium  along 
Beaver  Creek  widens  downstream  from  site  2  and  interfingers  with  Verde 
River  alluvium  starting  about  0.3  mi  above  the  mouth.  The  thin  deposit 
of  alluvium  carries  little  subsurface  flow,  if  any,  from  Beaver  Creek 
upstream  from  site  2;  therefore,  all  inflow  from  the  Beaver  Creek  drain¬ 
age  area  to  the  Verde  River  would  be  present  at  site  2  as  surface  flow. 
During  the  irrigation  season,  water  is  diverted  upstream  from  the  study 
area,  which  leaves  the  creek  dry  at  site  2.  The  alluvium  deposited  by 
the  Verde  River  near  the  mouth  of  Beaver  Creek  is  irrigated  using  water 
diverted  into  Eureka  ditch  (pi.  2)  from  the  Verde  River  0.75  mi  south  of 
Oak  Creek  (fig.  1). 

The  amount  of  streamflow  at  the  mouth  of  Beaver  Creek  during 
June  1979  was  assumed  to  be  related  to  irrigation  (Owen-Joyce  and  Bell, 
1983);  additional  data  from  this  study  supports  this  assumption.  During 
the  June  1981  seepage  investigation,  Beaver  Creek  upstream  from  the 
mouth  of  the  Eureka  ditch  and  the  ditch  were  dry  (pi.  2,  sites  2  and  3; 
table  1).  Flow  at  the  mouth  of  Beaver  Creek  accounted' for  7.51  ft3/s  of 
the  15  ft3/s  streamflow  gain  in  the  Verde  River  between  measuring  sites  1 
and  5  (pi.  2).  The  other  half  of  the  gain  is  attributed  to  ground-water 
outflow  from  the  alluvium  to  the  Verde  River  in  this  reach.  During  the 
November  1980  seepage  investigation,  no  increase  in  flow  between  sites  1 
and  5  could  be  attributed  to  ground-water  outflow  from  the  alluvium. 
The  quantity  of  streamflow  gain  attributed  to  ground-water  outflow  in 
June  is  either  not  present  during  November  when  irrigation  is  minimal 
or  the  quantity  present  in  November  is  much  less  than  in  June  and  is 
masked  by  the  increase  in  river  discharge.  The  amount  of  streamflow  in 
Beaver  Creek  and  the  ground-water  outflow  from  the  alluvium  in  June 
1981  appear  to  be  from  irrigation  in  the  summer  and  are  not  present  in 
the  winter  when  all  the  flow  in  Beaver  Creek  originates  upstream  from  the 
irrigated  area  near  the  mouth  of  the  creek. 

Water  chemistry  indicates  that  the  source  of  water  in  Beaver 
Creek  at  the  mouth  probably  changes  during  the  year.  Water  chemistry 
at  the  mouth  of  Beaver  Creek  in  June  1981  showed  a  closer  comparison 
with  Verde  River  water  diverted  into  Eureka  ditch  than  surface  water  in 
Beaver  Creek  upstream  from  the  study  area.  Data  at  all  three  sites  were 
not  available  for  the  same  year  but  were  available  during  the  month  of 
June  for  3  consecutive  years  for  base-flow  conditions:  1979,  Verde  River 
below  the  head  of  Eureka  ditch  (Owen-Joyce  and  Bell,  1983);  1980,  site 
VV12  on  Beaver  Creek  below  Lake  Montezuma  (Milne,  1981);  and  1981, 
Beaver  Creek  upstream  from  the  mouth  from  the  June  seepage  investiga¬ 
tion.  Specific-conductance  data  for  November  1980  are  available  for 
Beaver  Creek  at  the  mouth  and  below  Lake  Montezuma;  the  values  equal 
each  other  and  indicate  the  source  of  surface  water  at  the  mouth  of 
Beaver  Creek  in  November  is  not  ground-water  outflow  from  the  alluvium 
as  it  is  in  June.  Water-quality  data  for  Eureka  ditch  were  not  available 
at  this  time  of  year. 

Inflow  from  West  Clear  Creek  accounts  for  the  most  significant 
gain  in  streamflow  in  the  Verde  River  within  the  study  area.  Near  the 
mouth  of  West  Clear  Creek,  most  of  the  water  from  this  drainage  area 
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flows  in  the  alluvium  as  subsurface  flow  during  periods  of  base  flow. 
West  Clear  Creek  flows  in  a  canyon  upstream  from  site  45  (pi.  2)  where 
the  alluvium  is  less  than  0.2  mi  wide  and  is  composed  chiefly  of  volcanic 
boulders.  Downstream  from  site  45,  the  alluvium  increases  to  about  1  mi 
wide  near  the  mouth.  The  alluvium  is  composed  of  volcanic  boulders  from 
upstream  and  reworked  Verde  Formation  washed  in  from  tributary  streams 
to  the  north.  In  the  West  Clear  Creek  drainage  area,  the  alluvium 
ranges  in  thickness  from  0  to  about  50  ft.  Details  on  the  quantity  of 
flow  and  water  quality  are  discussed  under  the  appropriate  water-budget 
components  in  this  report. 


Alluvium 


The  alluvium  in  the  study  area  was  deposited  by  the  Verde 
River,  West  Clear  Creek,  and  Beaver  Creek  and  as  the  result  of  slope 
wash.  The  alluvium  deposited  by  the  Verde  River  lies  within  about  0.5 
mi  of  the  river.  The  sand  and  gravel  units  are  saturated  at  depth  and 
form  a  water-table  aquifer.  Near  the  river,  water  levels  in  wells  are 
influenced  by  the  stage  of  the  river.  The  alluvium  deposited  by  West 
Clear  Creek  interfingers  with  the  Verde  River  alluvium  near  the  mouth  of 
West  Clear  Creek.  West  Clear  Creek  drains  an  area  of  Paleozoic  and 
volcanic  rocks  (Owen-Joyce  and  Bell,  1983)  and  the  channel  deposits 
reflect  the  source  area;  a  fan-shaped  deposit  of  volcanic  boulders  is 
deposited  at  the  mouth  of  the  creek.  This  deposit  at  the  mouth  is 
permeable  and  is  considered  part  of  the  alluvium  along  the  Verde  River. 
At  the  mouth  of  Beaver  Creek,  the  alluvium  deposited  by  Beaver  Creek 
interfingers  with  the  alluviutn  deposited  by  the  Verde  River.  Slope-wash 
alluvium  from  the  Black  Hills,  in  parts  of  secs.  28,  29,  32,  and  33, 
T.  13  N.,  R.  5  E.,  is  composed  of  granitic  material  (pi.  1).  The 
slope-wash  alluvium  is  permeable  and  transmits  water  downslope,  but  in 
most  places  it  lies  above  the  water  table  and  does  not  provide  water  to 
wells. 


The  water-bearing  alluvium  includes  the  channel,  flood-plain, 
and  terrace  deposits  in  and  near  the  perennial  and  intermittent  streams 
(pi.  1).  These  deposits  are  unconsolidated  and  consist  of  gravel,  sand, 
silt,  and  clay.  The  size  of  the  material  in  the  alluvium  differs  laterally 
as  well  as  with  depth.  The  terrace  and  flood-plain  deposits  usually  have 
fine-grained  material  at  the  surface  and  become  coarse  grained  with 
depth.  In  some  areas,  the  terrace  deposits  contain  reworked  Verde 
Formation.  The  channel  deposits  are  coarse  grained,  and  are  generally 
less  than  60  ft  thick.  Where  the  slope-wash  deposits  interfinger  with  the 
river  deposits,  however,  the  alluvium  may  be  as  much  as  100  ft  thick 
(pi.  1). 


Recharge  to  the  alluvium  occurs  from  infiltration  of  precipita¬ 
tion,  streamflow,  irrigation  water  and  septic-tank  effluent,  and  inflow 
from  the  Verde  Formation  where  the  hydraulic  head  in  the  Verde  Forma¬ 
tion  is  higher  than  in  the  alluvium.  Infiltrating  water  percolates  to  the 
water  table  and  then  moves  downgradient  toward  the  Verde  River.  The 
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altitude  and  configuration  of  the  water  table  is  shown  on  plate  2.  The 
gradient  of  the  water  table  is  toward  the  river,  which  indicates  a  gaining 
stream.  Some  ground  water  is  intercepted  by  wells,  some  is  used  by 
phreatophytes  and  riparian  vegetation,  and  some  infiltrates  to  the  Verde 
Formation  where  the  hydraulic  head  in  the  Verde  Formation  is  lower  than 
in  the  alluvium;  the  remainder  is  discharged  to  springs  and  to  the  Verde 
River.  In  the  reach  near  measuring  site  23  and  between  sites  37  and  52, 
the  ground-water  gradient  is  toward  the  river  on  the  east  side  and  away 
from  the  river  on  the  west  side,  which  indicates  ground-water  flow 
through  the  alluvium  beneath  the  river  (pi.  2). 

In  wells  where  the  principal  aquifer  is  the  alluvium,  water 
levels  range  from  about  5  to  50  ft  below  the  land  surface  and  fluctuate 
seasonally.  Weil  depths  range  from  about  12  to  120  ft  below  the  land 
surface.  The  deeper  wells  bottom  in  the  Verde  Formation,  generally  in 
clay,  which  provides  little  water,  if  any,  to  the  well.  Saturated  thick¬ 
ness  ranges  from  0  to  about  30  ft  (fig.  9).  Water  levels  were  measured 
periodically  in  16  wells  from  February  1981  to  March  1982  on  both  sides  of 
the  river  and  under  different  land-use  conditions  to  document  fluctuations 
and  probable  causes  of  the  fluctuations.  Water  levels  measured  in  1981 
fluctuated  as  much  as  5  ft.  The  fluctuations  in  water  levels  are  caused 
by  changes  in  the  stage  of  the  river  and  by  deep  percolation  of  applied 
irrigation  water  on  fields  located  on  the  alluvium. 

The  influence  of  river  stage  on  water  levels  in  wells  is 
dependent  on  the  amount  of  stage  increase,  distance  of  the  well  from  the 
river,  water-table  gradient,  and  aquifer  characteristics.  Water-level 
fluctuations  that  result  from  river-stage  fluctuations  decrease  with 
increasing  distance  from  the  river.  Distances  to  the  wells  were  measured 
along  flow  lines  and  upgradient  from  the  river.  December  1980  to  March 
1981  was  mild  and  dry;  the  river  ran  at  base  flow  until  snowmelt  and 
rains  increased  runoff  in  March  (fig.  6).  Water  levels  in  wells  east  of 
the  river  in  sec.  7,  T.  13  N.,  R.  5  E.,  responded  to  the  increase  in 
river  stage  by  rising  above  previous  levels.  Water-level  rises  ranged 
from  1.3  ft  in  well  (A-13-5)7dba1  to  0.4  ft  in  well  (A-13-5)7dba4 
(fig.  10).  Water  levels  in  wells  within  800  ft  of  the  river  rose  in 
response  to  river-stage  increases  and  quickly  returned  to  the  levels  prior 
to  the  stage  increase  in  response  to  river-stage  decreases.  Water  levels 
in  wells  about  1,100  ft  from  the  river  rose  but  did  not  return  to  prior 
levels  owing  to  the  start  of  irrigation.  November  1981  to  March  1982  was 
cold  and  wet;  rains  and  snowmelt  increased  the  runoff  in  February  to  a 
much  higher  level  than  the  previous  year  (fig.  6).  Water  levels  in  wells 
as  far  as  2,500  ft  from  the  river  in  secs.  6  and  7,  T.  13  N.,  R.  5  E., 
reacted  to  the  greater  increase  in  river  stage.  The  rise  in  water  levels 
ranged  from  2.0  ft  in  well  (A-13-5)7dba1  to  0.5  ft  in  well  (A-13-5)7abc1 . 
The  water  level  in  well  (A-13-5)7aac1  did  not  show  a  rise  above  the 
previous  level  but  the  decrease  in  slope  of  the  hydrograph  illustrates  a 
response  to  the  increase  in  river  stage  (fig.  10).  Water  levels  in  wells 
on  the  west  side,  as  far  as  800  ft  from  the  river  in  sec.  6,  T.  13  N., 
R.  5  E.,  reacted  to  the  increased  river  stage  (fig.  10).  The  water  level 
in  well  (A-13-5)6ccc2  rose  1.3  ft  above  the  previous  level;  the  decrease 
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Figure  9. --Saturated  thickness  of  the  alluvium  along  the  Verde  River,  winter  1981. 
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in  the  slope  of  the  hydrograph  for  well  (A-13-5)6ccc1  illustrates  the 
response  to  higher  river  stage  although  the  water  level  did  not  rise  above 
the  previous  level.  Hydrographs  for  wells  1,000  ft  from  the  river  showed 
little  change  in  slope  in  response  to  the  increase  in  river  stage.  On 
opposite  sides  of  the  river,  changes  in  river  stage  influence  water  levels 
in  wells  at  different  distances  from  the  river,  which  is  a  function  of  the 
difference  in  ground-water  gradients  on  opposite  sides  of  the  river.  The 
ground-water  gradient  is  steeper  on  the  west  side  of  the  river  in  sec.  6 
than  the  ground-water  gradient  east  of  the  river  in  secs.  6  and  7 
(pi.  2).  The  steeper  the  gradient  the  larger  the  change  in  river  stage 
needed  to  influence  water  levels  in  wells  farther  away  from  the  river. 

Water-level  fluctuations  caused  by  deep  percolation  of  irrigation 
water  were  most  noticeable  in  wells  farthest  from  the  river.  Wells  on 
both  sides  of  the  river  showed  the  same  seasonal  trend  of  water-level 
fluctuation,  although  the  amount  of  change  was  different.  This  difference 
could  be  caused  by  differences  in  the  areal  distribution  of  irrigated  areas 
and  the  amount  of  water  applied  to  the  fields  or  the  amount  reaching  the 
water  table,  because  of  differences  in  crop  type,  infiltration  rates,  or 
both.  On  the  east  side  of  the  river  where  the  wells  are  located  in 
secs.  6  and  7,  T.  13  N.,  R.  5  E.,  the  land  is  irrigated.  In  sec.  7, 
T.  13  N.,  R.  5  E.,  the  water  level  in  a  well  within  800  ft  of  the  river 
rose  less  than  0.5  ft  owing  to  irrigation  (fig.  10).  This  small  water-level 
rise  is  due  in  part  to  the  river  being  at  its  lowest  stage  during  the 
irrigation  season  because  river  water  is  diverted  into  irrigation  ditches 
and  evapotranspiration  is  at  its  maximum  rate.  The  water  level  in  a  well 
550  ft  from  the  river  showed  a  greater  response  to  a  flow  peak  in  the 
river  during  October  than  from  irrigation  (figs.  6  and  10).  On  the  west 
side  of  the  river  in  sec.  6,  T.  13  N.,  R.  5  E.,  the  land  around  the  wells 
is  not  irrigated  but  land  to  the  northeast  and  south  is  irrigated. 

The  amount  of  ground  water  stored  in  the  alluvium  is  variable 
throughout  most  of  the  year  because  the  principal  component  of  inflow  is 
deep  percolation  of  irrigation  water.  If  a  1-year  period  is  used, 
however,  net  changes  in  ground-water  storage  are  probably  negligible. 
Base  flow  in  the  river,  ground-water  heads,  and  irrigation-water 
deliveries  generally  follow  a  1-year  cycle.  Water-level  fluctuations 
normally  reflect  changes  in  the  saturated  thickness  and  in  the  amount  of 
ground  water  stored  in  an  aquifer. 

The  amount  of  ground  water  stored  in  the  alluvium  can  be 
estimated  using  saturated  thickness  and  porosity.  About  65  percent  of 
the  area  underlain  by  alluvium,  or  3,400  acres,  contains  saturated 
material.  The  total  volume  of  saturated  alluvium — about  50,000  acre-ft — 
was  calculated  using  values  of  saturated  thickness  from  water  levels 
measured  from  February  to  April  1981  before  the  start  of  the  irrigation 
season  (fig.  9).  The  amount  of  ground  water  stored  in  the  alluvium  is 
estimated  to  be  17,500  acre-ft  using  an  assumed  porosity  of  35  percent 
(Freeze  and  Cherry,  1979;  Todd,  1959).  Saturated  thickness  and 
therefore  the  amount  of  water  in  storage  increases  over  about  half  the 
area  of  saturated  alluvium  during  irrigation.  After  irrigation,  water 
levels  in  most  wells  returned  to  within  0.5  ft  of  pre-irrigation  levels.  A 
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Figure  10. --Water  levels  in  selected  wells  in  the  alluvium. 
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Figure  10. --Continued 
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change  of  0.5  ft  in  water  levels  over  half  the  area  of  saturated  alluvium 
would  result  in  a  net  change  in  storage  of  about  300  acre-ft. 

Well  yields  are  a  function  of  the  hydraulic  conductivity,  thick¬ 
ness  of  the  aquifer  penetrated,  and  well  construction  and  development. 
In  short-term  tests,  wells  completed  in  the  alluvium  yielded  from  3  to  300 
gal/min.  Hydraulic  conductivity  is  dependent  on  the  lithology  and  degree 
of  cementation  of  the  rock  unit.  Wells  produce  water  where  they  pene¬ 
trate  sand  and  gravel  below  the  water  table  in  the  alluvium.  Wells  do  not 
yield  usable  quantities  of  water  when  they  penetrate  only  silt  and  clay  in 
the  alluvium.  In  some  places  the  alluvium  is  above  the  water  table  and  is 
dry  (fig.  9).  Most  wells  in  the  alluvium  are  fully  penetrating  and  bottom 
in  the  top  few  feet  of  the  Verde  Formation,  but  saturated  thickness 
differs  from  place  to  place  and  varies  during  the  year.  Wells  have  similar 
construction  characteristics  and  generally  are  similar  in  diameter 
according  to  their  use.  Domestic  wells  are  6  or  8  in.  in  diameter,  and 
irrigation  wells  are  10  or  12  in.  in  diameter.  Almost  all  wells  are  cased 
to  the  top  of  the  Verde,  and  are  perforated  in  the  alluvium.  Some  wells 
are  drilled  deeper  into  the  Verde  Formation  and  are  open  to  both  sources 
of  ground  water.  Water-quality  anomalies  generally  indicate  wells  that  are 
open  to  both  rock  units. 


Verde  Formation 


Ground  water  in  the  Verde  Formation  occurs  in  the  limestone, 
sandstone,  and  conglomerate  beds  and  is  confined  by  interbedded  mud¬ 
stone,  claystone,  and  basalt  flows.  The  Verde  Formation  underlies  the 
alluvium  and  is  composed  of  sediments  deposited  in  an  ancient  lake 
(Twenter  and  Metzger,  1963).  The  distribution  of  the  Verde  Formation  in 
the  Camp  Verde  area  is  shown  on  plate  1.  The  main  rock  units  in  the 
formation  characteristic  of  most  of  the  area  are  limestone,  mudstone,  and 
claystone.  The  limestone  is  found  mainly  in  the  northern  part  of  the 
area.  In  the  southern  part  of  the  valley  near  the  southern  extent  of  the 
Verde  Formation,  the  formation  is  composed  of  sandstone,  conglomerate, 
and  tuffaceous  rocks.  Evaporite  minerals,  mainly  sulfate  salts,  are  inter¬ 
bedded  with  the  mudstone  and  claystone.  A  blue  clay  bed  is  the  topmost 
rock  unit  of  the  Verde  Formation  on  the  west  side  of  the  area  south  of 
Camp  Verde  and  underlies  most  of  the  alluvium.  Volcanic  rocks  of 
Tertiary  age  are  interbedded  with  the  lake  deposits.  Coarse-grained 
materials  were  deposited  along  the  margins  of  the  valley,  whereas  the 
fine-grained  materials  were  carried  farther  into  the  central  part  of  the 
valley  and  deposited.  The  west  boundary  of  the  Verde  Formation  is  the 
Verde  Fault  where  the  Verde  Formation  is  in  contact  with  Precambrian  and 
Paleozoic  rocks  (pi.  1).  At  the  other  boundaries,  the  Verde  Formation 
overlaps  Paleozoic  rocks  or  interfingers  with  volcanic  rocks.  Descriptions 
of  the  individual  rock  units  are  given  in  Twenter  and  Metzger  (1963)  and 
Owen-Joyce  and  Bell  (1983). 

The  total  thickness  of  the  Verde  Formation  is  unknown; 
however,  locally  the  formation  is  at  least  1,800  ft  thick  (Twenter  and 
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Metzger,  1963,  p.  55).  Holes  drilled  in  the  Verde  Formation  range  in 
depth  from  24  to  1,625  ft  below  the  land  surface.  Most  water  wells  are 
less  than  500  ft  deep.  Oil  test  holes  show  the  Verde  is  1,400  ft  thick  in 

sec.  10,  T.  13  N.,  R.  5  E.,  and  1,225  ft  thick  in  sec.  9,  T.  13  N., 

R.  5  E.  In  both  test  holes  the  Verde  Formation  is  underlain  by  volcanic 
rocks.  More  recent  drilling  data  show  that  400  ft  of  Verde  overlies 
volcanic  rocks  in  sec.  27,  T.  13  N.,  R.  5  E.,  and  550  ft  overlies 
Paleozoic  rocks  (Supai  Formation)  in  sec.  26,  T.  14  N.,  R.  5  E. 

The  Verde  Formation  provides  a  water  supply  where  the 

alluvium  is  absent  or  will  not  produce  a  sufficient  supply.  Recharge 

results  from  infiltration  of  precipitation  and  streamflow  and  from  under¬ 
flow  from  the  Paleozoic  rocks  on  the  east  side  of  the  area.  Where  the 
Verde  Formation  overlaps  Paleozoic  rocks,  ground  water  flows  from  the 
Paleozoic  rocks  into  the  Verde  Formation.  This  transition  is  marked  by  a 
sharp  change  in  the  ground-water  gradient  (pi.  2).  Ground  water  moves 
downgradient  toward  the  Verde  Fault  as  shown  by  the  configuration  of 
the  potentiometric  surface  depicted  on  plate  2.  Some  ground  water  is 
intercepted  by  wells,  some  is  discharged  to  springs,  some  may  discharge 
to  the  Verde  River  as  seepage  where  the  Verde  Formation  crops  out  in 
the  river  channel,  and  some  moves  into  the  alluvium  where  the  hydraulic 
head  in  the  Verde  Formation  is  higher  than  in  the  alluvium.  Most  of  the 
ground  water  moves  downgradient  through  the  Verde  Formation  south- 
westward  toward  the  Verde  Fault  zone  (fig.  5)  where  the  water  probably 
flows  southeastward  along  the  faults  and  fractures. 

Water  levels  in  wells  that  tap  the  Verde  Formation  range  from 
flowing  at  the  land  surface  near  the  river  south  of  Camp  Verde  to  about 
390  ft  below  the  land  surface  on  Wingfield  Mesa.  Water-level  measure¬ 
ments  were  made  in  well  (A-13-5)7aba2  (fig.  11)  and  the  water  level 
fluctuated  within  about  a  1-foot  interval  between  March  1981  and  March 
1982.  The  water-level  fluctuation  follows  the  same  trend  as  water  levels 
in  the  alluvium  nearby,  which  indicates  the  hydraulic  connection  between 
the  aquifers. 

Well  yields  are  dependent  on  location  because  of  areal  and 
vertical  changes  in  the  lithology  of  the  rock  units  that  make  up  the 
formation  and  the  lenticular  nature  of  the  deposits.  Well  yields  range 
from  10  to  2,000  gal/min  on  the  basis  of  data  from  short-term  tests  by 
drillers.  High  yields  occur  in  the  sandstone  and  conglomerate  and  where 
the  limestone  contains  solution  channels,  fractures,  and  joints. 


QUANTITY  AND  CHEMICAL  QUALITY  OF  WATER  IN  THE  ALLUVIUM 


To  aid  in  understanding  the  hydrologic  system,  a  water  budget 
for  the  1981  calendar  year  was  compiled  for  that  part  of  the  alluvium 
along  the  Verde  River  that  extends  from  the  Forest  Highway  9  and  the 
bridge  over  the  Verde  River  in  the  NW1^  sec.  5,  T.  13  N.,  R.  5  E.,  to 
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Figure  11. --Water  levels  in  a  well  in  the  Verde  Formation. 


the  south  boundary  of  the  alluvium  (pi.  2).  The  area  of  alluvium 
considered  in  the  budget  is  8.2  mi2.  Ground  water  does  not  flow  across 
the  northeast  boundary  because  the  boundary  is  a  flow  line  and  parallels 
the  direction  of  ground-water  movement.  The  boundary  along  West  Clear 
Creek  approximates  the  dividing  line  between  the  alluvium  deposited  by 
the  Verde  River  from  that  deposited  by  West  Clear  Creek.  All  other 
boundaries  are  defined  by  the  outcrop  pattern  of  the  alluvium  in  the  area 
(pl.  2). 


The  water  budget  was  used  to  identify  the  inflow  and  outflow 
components  and  to  estimate  the  relative  magnitude  of  each  component. 
The  ground-water  system  in  the  alluvium  is  in  dynamic  equilibrium,  and 
the  annual  change  in  storage  is  assumed  to  be  zero.  Each  of  the  major 
inflow  components  provides  water  of  a  different  quality,  which  results  in 
differences  in  water  quality  in  the  alluvium.  Changes  in  water  quality 
provided  information  on  how  the  hydrologic  system  functions  during  a 
year.  Deep  percolation  of  irrigation  water  diverted  from  the  Verde  River 
flushes  the  alluvium;  locally,  inflow  from  the  underlying  Verde  Formation 
increases  the  concentrations  of  some  constituents. 


Inflow  to  the  Alluvium 


Inflow  to  the  alluvium  occurs  as  infiltration  of  precipitation, 
subsurface  inflow  from  West  Clear  Creek,  deep  percolation  of  irrigation 
water,  infiltration  of  septic-tank  effluent,  and  leakage  from  the  Verde 
Formation.  Some  inflow  occurs  from  infiltration  of  precipitation  that  falls 
on  the  alluvium.  Subsurface  inflow  from  the  alluvium  along  West  Clear 
Creek  is  in  significant  amounts,  although  the  quantity  varies  during  the 
year  mostly  owing  to  variable  amounts  of  diversion  for  irrigation.  The 
largest  component  of  inflow  to  the  alluvium  is  from  deep  percolation  of 
irrigation  water  applied  to  cropland  adjacent  to  the  Verde  River.  Most  of 
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the  water  pumped  for  domestic  use  infiltrates  into  the  alluvium  through 
septic  tanks.  Inflow  from  the  underlying  Verde  Formation  provides 
enough  water  of  a  different  quality  to  affect  the  quality  of  water  in  the 
alluvium  in  places  where  the  hydraulic  head  in  the  Verde  Formation  is 
higher  than  in  the  alluvium.  Each  component  of  inflow  and  an  estimate  of 
the  annual  amount  of  each  component  is  discussed  in  the  following 
sections. 


Inflow  to  the  alluvium  from  the  Verde  River  does  not  occur 
during  base-flow  conditions  in  the  reach  between  measuring  sites  1  and  58 
(pi.  2).  During  the  seepage  investigations,  no  losing  reaches  were 
identified.  During  high  flows  in  the  river,  some  water  flows  into  the 
alluvium  as  bank  storage  but  drains  back  to  the  river  after  the  high 
flows  subside.  High  flows  contain  small  concentrations  of  dissolved  solids 
(Owen-Joyce  and  Bell,  1983)  and  probably  have  a  dilution  effect  on  the 
ground  water  in  the  alluvium  immediately  adjacent  to  the  river. 


Precipitation 


Annual  infiltration  from  precipitation  is  an  estimated  2  percent 
of  the  annual  precipitation  or  100  acre-ft  (table  2).  The  estimated  2 
percent  is  an  average  of  the  total  infiltration  estimates  of  1  to  3  percent 
that  were  determined  for  basins  in  the  Southwest  Alluvial  Basins, 
Regional  Aquifer-System  Analysis  study  (T.  W.  Anderson,  U.S.  Geological 
Survey,  Tucson,  oral  commun.,  1982).  The  value  is  thought  to  be 
transferable  to  the  alluvium  in  the  southern  part  of  the  Verde  Valley 
because  of  the  similar  climatic  conditions,  land-surface  altitudes,  and 
alluvial  material.  The  combination  of  distribution  of  precipitation  within  a 
year,  air  temperatures,  potential  evaporation,  and  consumptive  use  by 
vegetation  results  in  only  a  small  quantity  of  water  infiltrating  to  the 
water  table.  Almost  half  the  annual  precipitation  occurs  in  July,  August, 
and  September  when  the  air  temperature  and  potential  evaporation  are 
greatest.  Potential  evaporation  is  about  70  in./yr  as  determined  by  the 
relation  between  pan  evaporation  and  altitude  developed  by  Anderson 
(1976,  p.  30)  or  about  five  times  the  average  annual  precipitation. 
During  the  growing  season,  available  precipitation  is  used  by  crops  and 
riparian  vegetation. 


Tributary  Inflow  from  West  Clear  Creek 


West  Clear  Creek,  the  major  tributary  to  the  Verde  River  in  the 
Camp  Verde  area,  contributes  an  average  inflow  of  19  ft3/s  or  14,000 
acre- ft/yr  to  the  alluvium  along  the  Verde  River  as  subsurface  flow 
because  irrigation  diversions  between  sites  42  and  51  (pi.  2)  often  fully 
deplete  the  surface  flow  at  the  mouth  (table  2).  Gains  in  flow  in  the 
Verde  River  at  the  mouth  of  West  Clear  Creek  were  used  to  estimate  the 
amount  of  subsurface  inflow  to  the  Verde  River  alluvium  from  the  West 
Clear  Creek  alluvium.  A  significant  gain  in  flow  was  measured  in  the 
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Table  2. --Estimated  average  inflow  to  and  outflow  from  the  alluvium 
located  downstream  from  the  bridge  south  of  Camp  Verde  in  1981 

[Values,  in  acre-feet] 


Inflow: 

Infiltration  of  precipitation .  100 

Tributary  inflow  from  West  Clear  Creek .  14,000 

Irrigation  water  and  septic-tank  effluent: 

Irrigation  water .  30,000 

Septic-tank  effluent  return  flow  from 
alluvial  pumpage .  27 

Septic-tank  effluent  inflow  from 
Verde  pumpage .  13 

Total .  30,040 

Verde  Formation: 

Natural  leakage  and  leakage  via  wells .  1,000 

Total  inflow  (rounded  from  45,140) .  45,100 


Outflow: 


Ground-water  pumpage .  30 

Evapotranspiration: 

Riparian  vegetation .  4,400 

Consumptive  use  by  crops .  4,900 

Total .  9,300 

Discharge  to  Verde  River .  35,800 

Discharge  to  Verde  Formation .  20 

Total  outflow  (rounded  from  45,150) .  45,100 


35 


Verde  River  between  measuring  sites  37  and  52  (pi.  2)  during  both  the 
November  1980  and  June  1981  seepage  investigations.  During  November 
1980,  the  measured  gain  was  about  18  ft3/s,  of  which  1.5  ft3/s  was 
surface  flow  at  the  mouth  of  West  Clear  Creek.  On  November  6,  1980, 
the  flow  at  the  gage  11  mi  upstream  from  the  mouth  of  West  Clear  Creek 
(fig.  1,  site  38)  was  18  ft3/s,  which  is  normal  winter  base  flow.  In  June 
1981  the  measured  gain  was  about  21  ft3/s  with  no  surface  flow  at  the 
mouth  of  West  Clear  Creek.  On  June  9,  1981,  the  flow  at  the  gage  was 
13.8  ft3/s,  which  is  normal  summer  base  flow.  The  increase  in  sub¬ 
surface  flow  is  from  diverted  water  from  the  Verde  River  that  was  applied 
to  fields  near  the  mouth  of  West  Clear  Creek.  The  amount  of  applied 
irrigation  water  was  greater  than  evapotranspiration  losses  and  a  gain  in 
subsurface  flow  at  the  mouth  of  West  Clear  Creek  was  recorded  rather 
than  a  loss.  Anderson  (1976,  p.  77)  estimated  the  evapotranspiration 
losses  in  1975  to  be  2,400  acre-ft/yr  for  the  entire  length  of  West  Clear 
Creek.  Evapotranspiration  is  about  1,900  acre-ft/yr  for  the  part  of  West 
Clear  Creek  within  the  study  area.  At  the  time  of  the  summer  seepage 
investigation,  about  8  ft3/s  of  subsurface  irrigation  return  flow  entered 
the  Verde  River  between  sites  37  and  52  (pi.  2),  which  was  attributed 
mostly  to  West  Clear  Creek. 

The  water  in  West  Clear  Creek  contains  the  smallest  dissolved- 
solids  concentrations  in  the  area.  During  the  June  1981  seepage 
investigation,  water  in  the  creek  was  sampled  at  the  gage  (fig.  1, 
site  38)  where  the  dissolved-solids  concentration  was  198  mg/L.  The 
water  quality  showed  little  change  except  between  sites  48  and  49  (pi.  2) 
where  the  dissolved-solids  concentration  increased.  At  site  49,  the 
dissolved-solids  concentration  was  242  mg/L,  which  was  caused  by  an 
increase  in  calcium  and  sulfate  between  sites  48  and  49  (pi.  2)  and 
correlates  with  the  presence  of  gypsum  (calcium  sulfate)  in  the  Verde 
Formation  in  this  area.  Reworked  Verde  Formation  is  contained  in  the 
alluvium  deposited  along  West  Clear  Creek  from  tributary  streams  on  the 
north  side  of  the  creek. 


Irrigation  Water  and  Septic-Tank  Effluent 


The  major  source  of  irrigation  water  for  croplands  and 
residential  lawns  in  the  study  area  is  the  Verde  River  (fig.  12).  About 
six  times  the  amount  of  water  needed  for  consumptive  use  by  crops  is 
diverted,  and  this  is  the  source  of  the  largest  component  of  inflow  to  the 
alluvium,  although  the  amount  of  inflow  varies  throughout  the  year  and  is 
dependent  on  the  application  rate  at  given  time  periods.  The  amount  of 
water  diverted  in  1981  was  estimated  to  be  30,000  acre-ft  (table  2)  or 
75  percent  of  the  annual  diversion  because  the  ditches  were  not  operated 
during  3  months  in  winter.  The  annual  diversion  of  40,000  acre-ft/yr 
was  calculated  by  estimating  the  amount  of  water  available  for  irrigation 
in  the  two  main  irrigation  ditches  in  the  area  using  the  quantity  of  water 
diverted  during  the  June  1981  seepage  investigation  (table  1,  sites  9 
and  11).  The  amount  of  water  carried  by  the  ditches  varies  and  depends 


EXPLANATION 


LAND  IRRIGATED  WITH  SURFACE  WATER  DIVERTED 
FROM  THE  VERDE  RIVER— Irrigated  area  from 
aerial  photographs  1977  and  1980  and  updated 
for  1981  from  field  mapping;  areas  include 
crop  land  and  residential  areas  with  lawns 


LAND  IRRIGATED  WITH  GROUND  WATER  PUMPED  FROM 
THE  VERDE  FORMATION— Irrigated  area  from 
aerial  photographs  1977  and  1980  and 
updated  for  1981  from  field  mapping 


-  GEOLOGIC  CONTACT — Dashed  where  approximately 

located.  Indicates  the  outcrop  area  of 
the  alluvium 


i--1 - 1 - L-  BOUNDARY  OF  THE  ALLUVIUM  FOR  CALCULATING 

THE  WATER  BUDGET  WHERE  THE  AQUIFER  IS 
CONTINUOUS 
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Figure  12. --Location  of  irrigated  land  on  the  alluvium  adjacent  to  the 
Verde  River  south  of  Camp  Verde,  Arizona,  1981. 
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Figure  12 


""uo^n’o"  °f  lrri?at!d  1and  on  the  alluvium  adjacent  to  the 
Verde  River  south  of  Camp  Verde,  Arizona,  1981. 
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in  part  on  the  stage  of  the  river  at  the  diversion  dam  (table  1 ,  sites  7 
and  11).  Deep  percolation  of  canal-seepage  water  and  irrigation  water 
applied  to  cropland  infiltrates  to  the  water  table,  flows  downgradient,  and 
returns  to  the  river.  The  large  quantity  of  water  that  infiltrates  to  the 
water  table  flushes  the  aquifer  and  is  probably  the  reason  the  alluvium  is 
saturated  in  many  places  away  from  the  river  where  the  alluvium  lies 
above  the  altitude  of  the  river.  An  estimated  90  percent  of  the  annual 
ground  water  pumped,  27  acre-ft,  is  returned  to  the  alluvium  through 
septic  tanks  (table  2).  Irrigation  water  and  septic-tank  effluent  inflows 
to  the  alluvium  are  discussed  together  because  both  can  contribute  similar 
chemical  constituents  to  water  in  the  alluvium. 

Leakage  from  the  main  ditches,  unlined  lateral  ditches,  and 
ponds  is  considered  as  part  of  the  deep  percolation  of  water  from  irriga¬ 
tion.  Diversion  dams  in  the  Verde  River  direct  water  into  Woods  and 
Diamond  S  ditches,  and  lateral- ditches  carry  the  water  to  the  fields.  The 
main  ditches  are  unlined  and  have  been  in  operation  since  the  1890's. 
Investigations  of  seepage  from  the  ditches  made  by  the  U.S.  Soil 
Conservation  Service  indicate  little  leakage  (J.  E.  Alam,  Flagstaff,  oral 
commun.,  1982).  Approximately  half  of  the  lateral  ditches  are  lined  or 
piped.  The  lateral  ditches  are  user  operated  and  do  not  carry  water 
throughout  the  irrigation  season.  Leakage  from  the  unlined  portions  of 
the  ditches  occurs  at  the  same  time  as,  and  therefore  is  included  as  part 
of,  deep  percolation  in  the  fields.  Leakage  from  ponds  along  the  main 
ditches  is  probably  small.  Ten  small  ponds  in  the  study  area  are  filled 
with  water  from  the  main  irrigation  ditches.  Some  ponds  are  used  to 
store  water  for  later  use  and  to  maintain  a  head  for  water  in  the  lateral 
ditches,  and  some  are  used  for  livestock  watering. 

Septic-tank  effluent,  fertilization  of  crops  and  lawns,  animal 
wastes,  decomposition  of  organic  material  in  the  soil,  and  oxidation  of 
atmospheric  nitrogen  by  bacteria  can  contribute  nutrients  to  the  ground 
water.  Water  from  most  wells  from  which  water  could  be  obtained  was 
analyzed  for  nitrate,  nitrite,  ammonia,  and  orthophosphate.  Septic-tank 
effluent  also  can  contribute  chloride  and  increase  the  dissolved-solids 
concentration.  Deep  percolation  of  large  quantities  of  irrigation  water 
generally  decrease  the  dissolved-solids  concentration  in  the  ground  water 
even  though  these  waters  can  dissolve  and  carry  nutrients  from  fertilizers 
and  organic  material  in  the  soil,  which  increases  the  total  load  in  the 
ground  water. 

Samples  of  ground  water  in  the  alluvium  collected  from  12  wells 
before  and  after  the  irrigation  season  show  no  overall  trend;  however, 
individual  trends  for  each  constituent  are  indicated  and  are  dependent  on 
local  irrigation  conditions.  In  and  downgradient  from  areas  actively 
irrigated,  water  in  the  alluvium  showed  irrigation  had  a  dilution  effect  on 
arsenic,  on  ammonia,  and  on  specific  conductance,  which  indicates  a 
decrease  in  dissolved  solids  (table  3).  Orthophosphate  generally 
increased  after  irrigation.  Nitrate  concentrations  increased  in  some 
locations  and  decreased  in  others  (table  3),  which  indicates  that  local 
surface  conditions  differ  and  that  application  of  fertilizers  and  the 
location  and  amount  of  organic  material  decomposing  are  variable.  Nitrate 
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Table  3. --Seasonal  water-quality  data  from  selected  wells 

[umhos,  micromhos  per  centimeter  at  25°  Celsius;  mg/L,  milligrams  per  liter;  ug/L,  micrograms  per  liter; 

121VERD,  Verde  Formation;  111ALVM,  alluvium] 


NITRO¬ 

nitro¬ 

PHOS¬ 

SPE¬ 

GEN, 

gen. 

PHORUS, 

LOCAL 

CIFIC 

N02+N03 

AMMONIA 

ORTHO, 

IDENT¬ 

GEO¬ 

DATE 

CON¬ 

dis¬ 

DIS¬ 

DIS¬ 

ARSENIC 

I¬ 

LOGIC 

OF 

DUCT¬ 

solved 

SOLVED 

SOLVED 

TOTAL 

FIER 

UNIT 

sample 

ANCE 

IMG/L 

(MG/L 

(MG/L 

(UG/L 

(UMHUS) 

AS  N) 

AS  N) 

AS  PI 

AS  AS) 

a-1 3-oa 

1  2D  A  A 

1  21 VERD 

81 -03-24 

«• 

.27 

.110 

-  - 

36 

121  VERD 

81-10-30 

3650 

.13 

<.060 

.020 

1 10 

A-13-05 

06C8  A 

1 1 1 ALVM 

81-03-24 

3300 

.16 

.110 

.030 

40 

1 11ALVM 

81 -1 0-29 

2400 

.75 

<.060 

.080 

50 

A-13-05 

ObCCDl 

1 1 1 ALVM 

81-03-24 

— 

.49 

.160 

.030 

40 

1 11 ALVM 

81-10-29 

2220 

.09 

<.0*>0 

.040 

32 

A-13-05 

06CDD5 

121 VERD 

81-03-26 

3150 

<.10 

.240 

.100 

66 

121 VERD 

81-10-27 

3150 

<.09 

.270 

.020 

57 

A-13-05 

06DCC1 

U1ALVM 

81-03-24 

840 

1.6 

.140 

.030 

21 

1  11ALVM 

61-10-28 

880 

1.6 

<.060 

.050 

21 

A-13-05 

07AAB2 

1  2 1  VERD 

81-04-08 

4200 

<.10 

.290 

<.010 

44 

1  21 VERD 

81-08-26 

3850 

.08 

.340 

.040 

56 

A-13-05 

07  AD A  1 

1 1 1 ALVM 

81-04-07 

1110 

1.2 

.190 

<.010 

42 

111ALVM 

81-10-28 

1040 

1.3 

<.060 

.030 

39 

A-13-05 

07BDA1 

1 1 1 ALVM 

81-03-23 

1220 

3.9 

.100 

.050 

25 

1 1 1  ALVM 

81-10-28 

1280 

3.9 

.080 

.050 

29 

A-13-05 

07DAR1 

1 1 1 ALVM 

81-04-07 

1100 

1.5 

.100 

<.010 

14 

1  1  1  ALVM 

81-10-28 

990 

.37 

.080 

<.010 

10 

A-13-05 

07DAC 

1  1  1ALVM 

81-04-07 

1130 

1.6 

.110 

.030 

20 

1 1 1 ALVM 

81-10-28 

965 

2.3 

<.060 

.030 

12 

A-13-05 

07DBD1 

111ALVM 

81-02-24 

1210 

4.7 

.140 

.030 

20 

1 1 1 ALVM 

81-10-28 

1220 

2.8 

<.060 

.050 

23 

A-13-05 

08BCD1 

111ALVM 

81-04-08 

1  340 

1.2 

.140 

<.010 

48 

1 1 1 ALVM 

81-10-28 

1300 

1.1 

<•060 

.090 

52 

A-13-05 

08BCD2 

111ALVM 

81-04-08 

1430 

1.1 

.020 

<.010 

96 

1  1  1ALVM 

81-10-28 

1360 

1.2 

<.060 

.040 

92 

A-13-05 

06DBB1 

121VERD 

81-02-23 

1310 

2.0 

.120 

.040 

120 

121VER0 

81-10-28 

1400 

1.7 

<.060 

.030 

110 

A-13-05 

17ABC2 

111 ALVM 

81-03-25 

1500 

.62 

.140 

.040 

30 

1  1 1ALVM 

81-10-29 

1320 

.83 

<.060 

.050 

28 

A-13-05 

28  A  A  A 

1  1 1 ALVM 

81-04-08 

3600 

.63 

.150 

<.010 

10 

1 11ALVM 

81-10-29 

1280 

.43 

.100 

.030 

11 
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concentrations  generally  are  less  than  2.0  mg/L  except  east  of  the  river 
in  secs.  7  and  8,  T.  13  N.;  R.  5  E.,  where  land  use  is  a  combination  of 
subdivided  lots  and  croplands  that  input  septic-tank  effluent  and 
fertilizers  to  the  alluvium. 

Ammonia  is  the  only  nutrient  detected  in  sufficient  quantities  in 
ground-water  samples  to  indicate  the  possiblility  of  organic  pollution. 
Ammonia  concentrations  vary  seasonally.  In  52  percent  of  the  samples 
collected,  ammonia  exceeds  0.1  mg/L  (table  4),  which  generally  indicates 
organic  pollution  (Goerlitz  and  Brown,  1972,  p.  13).  Most  of  the  samples 
that  exceeded  0.1  mg/L  were  collected  prior  to  the  irrigation  season  when 
septic-tank  effluent  has  a  greater  effect  on  ground  water  in  the  alluvium. 
The  dilution  effect  during  irrigation  drops  the  ammonia  concentrations 
below  the  detection  limit  (0.06  mg/L)  of  the  analysis  (table  4).  In 
secs.  6  and  7,  T.  13  N.,  R.  5  E.,  water  from  some  wells  in  the  Verde 
Formation  that  underlies  the  alluvium  contains  as  much  as  0.34  mg/L  of 
ammonia.  Large  concentrations  of  ammonia  in  water  from  the  Verde 
Formation  may  be  a  contributing  factor  to  large  concentrations  of  ammonia 
in  water  from  the  alluvium  where  the  water  from  the  Verde  Formation 
flows  into  the  alluvium. 


Verde  Formation 


The  Verde  Formation  supplies  water  to  the  alluvium  through 
vertical  leakage  and  through  man's  activities  in  the  area.  The  magnitude 
of  the  amount  of  vertical  leakage  through  the  formation  and  the  leakage 
through  wells  was  estimated  to  be  1,000  acre-ft/yr  (table  2).  Vertical 
leakage  can  occur  where  the  hydraulic  head  in  the  Verde  Formation  is 
higher  than  the  hydraulic  head  in  the  alluvium.  Man's  activities  and 
associated  impacts  include:  (1)  wells  drilled  through  the  alluvium  into 
the  Verde  Formation  that  are  open  to  both  formations  where  Verde  heads 
are  higher  than  in  the  alluvium  allow  leakage  to  occur,  (2)  domestic  water 
pumped  from  the  Verde  Formation  infiltrates  into  the  alluvium  as  septic- 
tank  effluent,  and  (3)  irrigation  water  pumped  from  the  Verde  Formation 
infiltrates  into  the  alluvium. 


Most  of  the  vertical  leakage  through  the  formation  and  leakage 
through  wells  occurs  east  of  the  river  in  sec.  8,  T.  13  N.,  R.  5  E.,  and 
cannot  be  distinguished  from  each  other.  The  quantity  of  inflow  can 
vary  with  changes  in  the  difference  between  the  hydraulic  heads  in  the 
alluvium  and  Verde  Formation.  Water  levels  in  alluvial  wells  located  in 
the  center  of  N1^  sec.  8,  T.  13  N.,  R.  5  E.,  are  affected  by  the  artesian 
system  because  the  blue  clay  is  absent  and  the  alluvium  is  deposited  on 
limestone.  In  this  80-acre  area,  water  from  the  Verde  Formation  flows 
into  the  alluvium,  which  increases  the  dissolved-solids,  sulfate,  and 
arsenic  concentrations  of  the  water  in  the  alluvium  (pi.  3).  Using  the 
range  of  hydraulic  conductivities  given  in  Freeze  and  Cherry  (1979, 
p.  29)  for  limestone  and  dolomite,  the  amount  of  vertical  leakage  ranged 
from  0  to  1,500  acre-ft/yr. 
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Table  4. --Summary  of  nutrient  data  for  water  in  the  alluvium 
[Analytical  results  in  milligrams  per  liter  except  as  indicated] 


Constituent 

Number 

of 

samples 

Maximum 

Mi nimum 

Median 

Contam¬ 

inant 

level 

Percentage 
of  samples 
exceeding 
the  contam¬ 
inant  level 

Nitrate,  dis¬ 
solved  as 
nitrogen . 

67 

6.4 

0.0 

1.1 

ilO.O 

0 

Nitrite,  dis¬ 
solved  as 
nitrogen . 

85 

0.03 

<0.01 

0.01 

20. 1-2.0 

0 

Ammonia,  dis¬ 
solved  as 
nitrogen . 

82 

0.25 

0.01 

0.11 

30.1 

52 

Orthophosphate, 
dissolved  as 
phosphorus. . . . 

86 

0.27 

<0.01 

0.03 

— 

— 

1Maximum  contaminant  level  for  public  water  supplies  as  set  by  U.S. 
Environmental  Protection  Agency  (1977a)  and  Bureau  of  Water  Quality 
Control  (1978). 

2Limits  differ.  The  presence  of  nitrite  in  water  is  sometimes  an 
indication  of  organic  pollution  (Goerlitz  and  Brown,  1972,  p.  17). 

3More  than  0.1  mg/L  usually  indicates  organic  pollution  (Goerlitz  and 
Brown,  1972,  p.  13). 


The  amount  of  vertical  leakage  from  the  Verde  Formation  into 
the  alluvium  probably  is  small  over  most  of  the  area  because  the  blue  clay 
bed  at  the  top  of  the  Verde  Formation,  on  which  most  of  the  alluvium  was 
deposited,  acts  as  a  confining  bed  for  water  in  the  Verde  Formation. 
The  magnitude  of  the  head  differences  between  the  alluvium  and  Verde 
Formation  is  evidence  that  the  blue  clay  significantly  restricts  flow  from 
the  underlying  artesian  system  to  the  alluvium.  The  average  amount  of 
vertical  leakage  is  proportional  to  the  average  head  difference  between 
the  alluvium  and  Verde  Formation.  During  the  winter  when  the  head 
difference  between  the  formations  is  largest  and  the  dilution  effects  from 
irrigation  are  minimal,  no  significant  change  in  water  quality  occurs  to 
indicate  the  inflow  of  water  from  the  Verde  Formation.  If  the  quantity  of 
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flow  were  significant,  inflow  to  the  alluvium  should  increase  with  increas¬ 
ing  head  differences  between  the  alluvium  and  the  Verde  Formation.  The 
Verde  Formation  does  not  provide  significant  quantities  of  water  to  wells 
until  the  rock  units  underlying  the  blue  clay  are  penetrated,  which 
results  in  a  water  level  that  is  higher  than  the  water  level  in  the  over- 
lying  alluvium.  In  most  of  the  alluvium,  leakage  appears  to  be  associated 
chiefly  with  wells  open  to  both  formations.  Water  flows  from  the  Verde 
Formation  to  the  alluvium  as  a  result  of  man's  development  as  shown  by 
water-quality  anomalies  in  the  alluvium  (pi.  3).  Verde  Formation  water 
can  flow  into  the  alluvium  where  wells  are  open  to  both  formations  and 
heads  in  the  Verde  Formation  are  higher.  The  number  of  wells  that  are 
open  to  both  formations  is  unknown. 

Infiltration  of  septic-tank  effluent  from  residences  on  the 
alluvium  that  obtain  their  domestic  water  supply  from  the  Verde  Formation 
contributes  an  estimated  13  acre-ft/yr  of  water  to  the  alluvium  (table  2). 
The  Verde  Formation  supplies  water  to  about  240  people;  90  percent  of 
the  water  flows  into  the  alluvium  through  septic  tanks. 

Ground  water  is  used  to  irrigate  77  acres  on  the  alluvium  where 
fields  are  upslope  from  the  irrigation  ditch  or  where  no  irrigation  ditch  is 
located.  Annual  consumptive  use  was  estimated  to  be  250  acre-ft,  and 
deep  percolation  of  irrigation  water  is  assumed  to  be  negligible.  Irriga¬ 
tion  water  is  pumped  from  the  Verde  Formation  and  applied  to  the  fields 
where  the  alluvium  is  dry — NW^  sec.  6,  T.  13  N.,  R.  5  E. — or  where  the 
saturated  thickness  in  the  alluvium  is  small — S\  sec.  27,  T.  13  N., 
R.  5  E  (fig.  12).  Where  the  alluvium  remains  dry,  little  or  no  water  is 
infiltrating  from  irrigation  and  remaining  in  the  alluvium.  Sprinkler- 
system  irrigation  rather  than  flood  irrigation  is  used  in  sec.  27.  During 
the  summer  irrigation  season,  no  major  gain  in  flow  to  the  river  was 
detected  between  measuring  sites  53  and  56  (pi.  2). 

Ground  water  from  the  Verde  Formation  contains  large  concen¬ 
trations  of  dissolved  solids,  sulfate,  chloride,  arsenic,  fluoride,  boron, 
and  some  minor  elements;  some  of  these  constituents  exceed  the  maximum 
contaminant  levels  for  public  water  supplies  (table  5).  The  quality 
differs  throughout  the  formation  owing  to  the  different  rock  units  that 
were  deposited;  therefore,  the  quality  of  water  that  flows  into  the 
alluvium  from  the  Verde  Formation  is  dependent  on  location.  A  limestone 
bed  provides  water  to  well  (A-13-5)6aaa  in  which  the  major  ions  are 
magnesium,  calcium,  and  bicarbonate;  the  dissolved-solids  concentration  is 
559  mg/L.  The  sandstone  and  conglomerate  beds  in  sec.  27,  T.  13  N., 
R.  5  E.,  produce  water  with  dissolved-solids  concentrations  that  range 
from  695  to  898  mg/L;  the  major  ions  are  magnesium,  calcium,  bicarbon¬ 
ate,  and  sulfate.  Throughout  most  of  the  area,  mudstone  and  claystone 
beds  that  contain  differing  amounts  of  evaporites  predominate;  in  places, 
beds  of  gypsum  have  been  encountered.  Dissolved-solids  concentrations 
range  from  1,020  to  2,590  mg/L,  and  different  combinations  of  major  ions 
are  found.  Sodium,  sulfate,  and  chloride  are  the  major  ions  in  water 
from  wells  in  secs.  6  and  7,  T.  13  N.,  R.  5  E.;  calcium  and  sulfate  are 
the  major  ions  in  water  from  wells  in  sec.  16,  T.  13  N.,  R.  5  E. 
Magnesium,  sodium,  calcium,  sulfate,  and  bicarbonate  are  the  major  ions 
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Table  5. --Summary  of  quality  of  water  in  the  Verde  Formation 
near  and  underlying  the  alluvium 

[Analytical  results  in  milligrams  per  liter  except  as  indicated] 


Constituent 

Number 

of 

samples 

Maximum 

Mi nimum 

Median 

Contam- 
i  nant 
level 

Percentage 
of  samples 
exceeding 
the  contam¬ 
inant  level 

Sulfate,  dis¬ 
solved . 

32 

*2,900 

78 

550 

2250 

84 

Chloride,  dis¬ 
solved . 

33 

l3, 035 

11 

60 

2250 

21 

Fluoride,  dis¬ 
solved . 

25 

4.0 

0.1 

0.7 

31.4 

40 

Sum  of  constit¬ 
uents,  dis¬ 
solved . 

23 

2,590 

491 

1,310 

2  500 

96 

Nitrate,  dis¬ 
solved  as 
nitrogen . 

32 

2.0 

0 

0.13 

310 

0 

Nitrite,  dis¬ 
solved  as 
nitrogen . 

42 

.03 

<.01 

.01 

40. 1-2.0 

0 

Ammonia,  dis¬ 
solved  as 
nitrogen . 

41 

.55 

<.06 

0.16 

50.1 

71 

Orthophosphate, 
dissolved  as 
phosphorous. . . 

47 

.14 

<.01 

.02 

— 

Arsenic,  total, 
in  micrograms 
per  liter . 

45 

210 

2 

60 

s50 

58 

See  footnotes  at  end  of  table. 
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Constituent 

Number 

of 

samples 

Maximum  Minimum 

Contam- 
Median  inant 

level 

Percentage 
of  samples 
exceeding 
the  contam¬ 
inant  level 

Boron,  dis¬ 
solved,  in 

micrograms 
per  1  iter. . . 

23 

1,700 

1 

380  6750 

30 

Iron,  dis¬ 
solved,  in 

micrograms 
per  1  iter. . . 

. .  24 

15,000 

<10 

36  2300 

17 

Lead,  dis¬ 
solved,  in 

micrograms 
per  1  iter. . . 

8 

58 

1 

10.5  350 

12 

Manganese,  dis 
solved,  in 

micrograms 
per  1  iter. . . 

22 

360 

<1 

10  250 

4 

Analyses 

for  sum  of 

constituents  were 

not  obtained  for 

all  samples. 

2Maximum 

contaminant 

level 

for  public 

water  supplies  as 

set  by  U.S. 

Environmental  Protection  Agency  (1977b). 

3Maximum  contaminant  level  for  public  water  supplies  as  set  by  U.S. 
Environmental  Protection  Agency  (1977a)  and  Bureau  of  Water  Quality 
Control  (1978). 

4Limits  differ.  The  presence  of  nitrite  in  water  is  sometimes  an 
indication  of  organic  pollution  (Goerlitz  and  Brown,  1972,  p.  17). 

5More  than  0.1  mg/L  usually  indicates  organic  pollution  (Goerlitz  and 
Brown,  1972,  p.  13). 

6Maximum  contaminant  level  for  boron  applicable  to  water  used  for 
long-term  irrigation  on  sensitive  crops  (U.S.  Environmental  Protection 
Agency,  1977c). 
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in  water  from  wells  in  secs.  8  and  17,  T.  13  N.,  R.  5  E.  Sulfate, 
chloride,  and  boron  are  characteristic  of  evaporites  deposited  in  closed 
basins,  and  fluoride  is  deposited  in  evaporite  sediments  (Rankama  and 
Sahama,  1950).  Arsenic  is  associated  with  clays  in  the  Verde  Formation 
(Owen-Joyce  and  Bell,  1983,  p.  28).  In  some  water  samples  from  wells  in 
the  SE1^  sec.  6  and  NE1^  sec.  7,  T.  13  N.,  R.  5  E.,  the  maximum  contami¬ 
nant  levels  for  iron  and  manganese  are  exceeded.  The  large  concen¬ 
trations  of  iron  and  manganese  probably  are  caused  by  a  local  depositional 
condition  in  the  Verde  Formation. 


Outflow  from  the  Alluvium 


Outflow  from  the  alluvium  occurs  as  ground-water  pumpage, 
evapotranspiration,  discharge  to  the  Verde  River,  and  discharge  to  the 
Verde  Formation.  Pumpage  accounts  for  a  small  amount  of  discharge. 
Water  is  discharged  by  direct  evaporation  and  transpiration  by  riparian 
vegetation  and  crops.  The  largest  amount  of  outflow  from  the  alluvium  is 
discharge  to  the  Verde  River  and  is  a  seasonal  occurrence  related  to 
irrigation.  Some  ground  water  in  the  alluvium  is  discharged  to  the  Verde 
Formation  where  the  hydraulic  head  in  the  Verde  Formation  is  lower  than 
in  the  alluvium. 


Ground-Water  Pumpage 


The  annual  ground-water  pumpage  from  the  alluvium  was 
estimated  to  be  30  acre-ft  (table  2)  and  was  obtained  using  a  count  of 
housing  units,  a  ratio  of  residents  per  housing  unit,  and  water-use 
figures  per  person  estimated  from  cities  where  water  use  is  monitored. 
The  count  of  housing  units  was  taken  from  1980  aerial  photographs  and 
1981  field  data.  Population  and  housing  figures  from  the  1980  census 
provided  a  ratio  of  two  persons  per  housing  unit  for  this  area  of  Arizona. 
The  alluvium  supplies  water  to  an  estimated  420  people.  A  count  of 
housing  units  on  the  alluvium  was  adjusted  because  not  all  the  units 
obtain  water  from  the  alluvium.  Where  the  alluvium  is  dry  or  does  not 
contain  enough  saturated  thickness  to  provide  a  domestic  water  supply, 
water  is  obtained  from  the  underlying  Verde  Formation.  Wells  open  to 
both  the  alluvium  and  Verde  Formation  were  counted  as  alluvial  wells  in 
order  to  account  for  all  wells  that  obtain  water  from  the  alluvium. 
Housing  units  in  areas  where  the  water  source  is  unknown  and  mapped 
data  and  drillers'  logs  indicate  that  the  alluvium  could  supply  sufficient 
water  were  considered  supplied  by  alluvial  wells.  Per  capita  water  use 
was  estimated  to  be  100  gal/d  or  0.07  acre-ft/yr  and  allows  for  the  use  of 
surface  water  for  irrigation  of  lawns  and  small  gardens. 

Irrigation  wells  drilled  in  the  alluvium  were  not  a  source  of 
irrigation  pumpage  during  the  time  of  the  study.  The  irrigation  wells 
were  drilled  to  supplement  surface  water  during  drier  years. 
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Ground  water  from  most  of  the  alluvium  exceeds  the  maximum 
contaminant  level  for  dissolved  solids  in  public  water  supplies  and  may 
exceed  the  maximum  contaminant  levels  for  sulfate,  chloride,  arsenic,  and 
some  minor  elements.  The  maximum  contaminant  level  for  dissolved  solids 
in  public  water  supplies  is  500  mg/L,  as  proposed  in  the  secondary 
drinking-water  regulations  of  the  U.S.  Environmental  Protection  Agency 
(1977b,  p.  17146).  Water  that  contains  a  larger  dissolved-solids  concen¬ 
tration  is  used  when  it  is  the  only  available  water.  Dissolved-solids 
concentrations  in  water  from  the  alluvium  range  from  251  to  4,400  mg/L 
(table  6);  most  of  the  water  contains  between  500  and  1,000  mg/L  of 
dissolved  solids  (pi.  3). 

Three  main  factors  control  water  quality  in  the  alluvium:  (1) 
the  amount  and  quality  of  the  applied  irrigation  water,  (2)  the 
composition  of  the  materials  in  the  alluvium,  and  (3)  the  amount  and 
quality  of  inflow  from  the  underlying  Verde  Formation.  Differences  occur 
because  the  factors  or  combination  of  factors  differ  throughout  the  study 
area.  The  major  ions  in  water  from  the  alluvium  are  magnesium,  calcium, 
sodium,  and  bicarbonate,  which  correlates  with  the  major  ions  in  the  river 
water  used  for  irrigation.  The  dissolved-solids  concentration,  however, 
is  larger  in  water  from  the  alluvium  than  in  the  river  water. 

In  secs.  6  and  7,  T.  13  N.,  R.  5  E.,  on  the  west  side  of  the 
river,  the  major  ions  are  sodium,  magnesium,  and  sulfate.  The  alluvium 
on  the  west  side  of  the  river  contains  reworked  Verde  Formation,  and  the 
Verde  Formation  upslope  from  secs.  6  and  7  contains  sodium  sulfate  and 
some  sodium  chloride  salts.  Water  from  the  Verde  Formation  does  not  flow 
into  the  alluvium  in  this  area  because  the  hydraulic  head  in  the  Verde 
Formation  is  lower  than  in  the  alluvium.  In  sec.  28,  T.  13  N.,  R.  5  E., 
the  alluvium  contains  silt  and  clay  that  are  probably  reworked  Verde 
Formation. 

On  the  east  side  of  the  river  in  sec.  8,  T.  13  N.,  R  5  E.,  the 
major  ions  are  sodium,  magnesium,  calcium,  bicarbonate,  and  sulfate, 
which  reflect  a  mixing  of  the  water  from  the  alluvium  and  the  Verde 
Formation.  The  largest  arsenic  concentrations  in  the  alluvium  occur  in 
this  area,  which  indicate  inflow  from  the  Verde  Formation  (pi.  3).  Down- 
gradient  from  West  Clear  Creek  in  sec.  21,  T.  13  N.,  R.  5  E.,  water  in 
the  alluvium  is  diluted  by  water  from  West  Clear  Creek,  which  contains 
the  smallest  dissolved-solids  concentrations  in  the  study  area. 


Sulfate  and  chloride  contribute  to  the  large  dissolved-solids 
concentrations.  In  some  wells,  sulfate  and  chloride  exceed  the  maximum 
contaminant  level  of  250  mg/L  (U.S.  Environmental  Protection  Agency, 
1977b,  p.  17146).  Sulfate  concentrations  range  from  32  to  2,300  mg/L 
(table  6);  in  most  of  the  alluvium,  the  sulfate  concentration  is  less  than 
250  mg/L  (pi.  3).  Sulfate  exceeds  250  mg/L  on  the  west  side  of  the 
river  in  secs.  6  and  7,  T.  13  N.,  R.  5  E.,  and  in  individual  wells 
scattered  throughout  the  area  where  wells  are  open  to  the  alluvium  and 
Verde  Formation  or  where  wells  are  located  downgradient  from  wells  with 
mixed  waters.  Chloride  concentrations  range  from  3.9  to  1,500  mg/L 
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Table  6. --Summary  of  quality  of  water  in  the  alluvium 
[Analytical  results  in  milligrams  per  liter  except  as  indicated] 


Number 

Constituent  of 

samples 

Maximum 

Mi nimum 

Median 

Contam¬ 

inant 

level 

Percentage 
of  samples 
exceeding 
the  contam¬ 
inant  level 

Sulfate,  dis¬ 
solved . 

46 

2,300 

32 

165 

*250 

30 

Chloride,  dis¬ 
solved . 

47 

1,500 

3.9 

36 

2  250 

9 

Fluoride,  dis¬ 
solved . 

32 

1.5 

0.1 

0.4 

21. 4 

3 

Sum  of  constit¬ 
uents,  dis¬ 
solved . 

27 

4,400 

251 

712 

*500 

85 

Arsenic,  total, 
in  micrograms 
per  liter . 

89 

220 

3 

22 

2  50 

18 

Boron,  dissolved, 
in  micrograms 
per  liter . 

25 

1,900 

20 

310 

3750 

20 

Iron,  dissolved, 
in  micrograms 
per  liter . 

24 

1,100 

<10 

29.5 

1300 

8 

Manganese,  dis¬ 
solved,  in 
micrograms 
per  liter . 

22 

70 

<1 

7.5 

150 

5 

Selenium,  dis¬ 
solved,  in 
micrograms 
per  liter . 

7 

16 

2 

7 

2 10 

14 

1Maximum  contaminant  level  for  public  water  supplies  as  set  by  U.S. 
Environmental  Protection  Agency  (1977b). 

2Maximum  contaminant  level  for  public  water  supplies  as  set  by  U.S. 
Environmental  Protection  Agency  (1977a)  and  Bureau  of  Water  Quality 
Control  (1978). 

3Maximum  contaminant  level  for  boron  applicable  to  water  used  for 
long-term  irrigation  on  sensitive  crops  (U.S.  Environmental  Protection 
Agency,  1977c). 
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(table  6).  In  most  of  the  alluvium,  except  in  secs.  6  and  7,  T.  13  N., 

R.  5  E.,  on  the  west  side  of  the  river,  chloride  concentrations  are  less 

than  250  mg/L  (pi.  3).  Well  (A-13-5)21dcd2  contains  the  largest  concen¬ 
tration  of  chloride — 1,500  mg/L — and  is  probably  open  to  both  the 

alluvium  and  Verde  Formation.  The  bottom  of  the  well  is  15  ft  below  the 
top  of  the  clay  unit  in  the  Verde  Formation.  The  static  water  level  is 
2  ft  higher  than  where  water  was  first  encountered  during  drilling,  which 
implies  the  presence  of  an  underlying  artesian  system.  The  major  ions  in 
water  from  this  well  are  sodium  and  chloride.  Sodium  chloride  salt 

deposits  are  localized  in  the  Verde  Formation  and  this  well  probably  taps 
water  from  one  of  these  deposits. 


Arsenic,  fluoride,  iron,  manganese,  and  selenium  in  drinking 
water  and  boron  in  water  used  for  long-term  irrigation  on  sensitive  crops 
(table  6)  exceed  the  maximum  contaminant  levels  set  by  the  U.S. 

Environmental  Protection  Agency  (1977c)  and  the  State  of  Arizona  (Bureau 
of  Water  Quality  Control,  1978).  Concentrations  of  these  constituents 
that  exceed  the  maximum  contaminant  levels,  except  for  arsenic,  occur  in 
water  from  wells  scattered  throughout  the  area  where  wells  are  open  to 
both  the  alluvium  and  Verde  Formation  or  where  reworked  Verde  is 

contained  in  the  alluvium.  Large  concentrations  of  arsenic  are  found 
mostly  in  water  from  the  alluvium  east  of  the  river  in  sec.  8,  T.  13  N., 

R.  5  E.;  the  source  of  the  arsenic  is  inflow  from  the  Verde  Formation 

(pi.  3). 


Evapotranspi  ration 


The  total  annual  estimated  evapotranspiration  is  9,300  acre-ft 
(table  2)  and  occurs  from  many  sources  in  the  study  area.  Riparian 
vegetation  and  crops  transpire  water.  Water  evaporates  from  open-water 
surfaces  in  the  river,  ditches,  laterals,  ponds,  and  bare-soil  surfaces 
near  the  river  where  the  depth  to  water  is  less  than  10  ft.  Changes  in 
water  quality  owing  to  evapotranspiration  are  masked  by  the  large 
quantities  of  irrigation  water  moving  through  the  alluvium. 

Along  the  Verde  River  between  the  bridge  near  site  14  and  site 
58  (pi.  2),  about  1,100  acres  of  riparian  vegetation — primarily  mesquite, 
cottonwood,  and  riparian  scrub — use  an  estimated  3,200  acre-ft  of  water 
annually;  average  consumptive  use  by  riparian  vegetation  therefore  is 
about  3  acre-ft/acre.  Phreatophytes  along  the  river,  on  bottom  land 
along  wash  channels,  and  along  irrigation  ditches  obtain  water  from  the 
alluvium.  Transpiration  by  riparian  vegetation  was  calculated  using  the 
unpublished  data  summarized  in  a  study  by  Anderson  (1976)  and  was 
applied  to  this  budget-study  area.  Acreage,  annual  water  use  by  the 
different  types  of  riparian  vegetation,  and  method  of  calculation  were 
from  Anderson  (1976).  The  depth  to  water  was  determined  during  this 
study.  Water  evaporating  from  the  surface  of  13.9  mi  of  river,  which 
averages  100  ft  wide,  is  an  estimated  1,000  acre-ft/yr;  therefore,  the 
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total  annual  evapotranspiration  is  4,200  acre-ft  for  this  reach  of  the 
Verde  River. 

An  estimated  180  acre-ft/yr  was  lost  to  evaporation  from  the 
water  surface  in  the  main  ditches,  lateral  ditches,  and  ponds.  Diamond  S 
ditch  and  half  the  length  of  Woods  ditch  lie  in  the  study  area  and  total 
about  70,000  ft.  The  main  ditches  average  8  ft  wide  and  flow  about  9 
months  of  the  year.  The  assumption  was  made  that  half  the  lateral 
ditches  off  Woods  ditch  lie  in  the  study  area;  therefore,  about  98,000  ft 
of  laterals  branch  off  from  both  main  ditches.  The  lateral  ditches 
average  about  2  ft  wide  and  probably  were  used  twice  a  week  for  9 
months  of  the  year.  Evaporation  from  the  main  and  lateral  ditches  was 
estimated  to  be  60  acre-ft/yr.  Evaporation  was  120  acre-ft/yr  from 
approximately  20  acres  of  ponds  along  the  irrigation  ditches. 


About  1,220  acres  of  cropland  on  the  alluvium  is  irrigated  by 
surface  water  diverted  or  pumped  from  the  Verde  River,  and  the  annual 
consumptive  use  is  estimated  to  be  4,900  acre-ft  (table  2).  Irrigated 
acreage  was  determined  from  aerial  photographs  taken  in  1977  and  1980. 
The  amount  of  water  used  per  acre  depends  on  soil  type,  crop  type,  and 
methods  of  irrigation,  which  are  described  in  the  Verde  Valley  Water 
Pollution  Source  Analysis  (Northern  Arizona  Council  of  Governments, 
1979,  p.  123-126).  Consumptive  water  use  in  the  Verde  Valley  was 
estimated  to  be  4  acre-ft/acre,  and  a  realistic  value  for  infiltration  in  the 
study  area  is  1  in. /hr  with  little  evaporation  from  the  fields  (J.  E.  Alam, 
U.S.  Soil  Conservation  Service,  Flagstaff,  oral  commun.,  1982). 


Studies  in  other  areas  in  Arizona  have  reported  that  evapo¬ 
transpiration  is  a  potential  cause  of  water-quality  changes  in  ground 
water  and  surface  water.  The  effects  on  water  quality  known  to  be 
caused  by  evapotranspiration  in  these  studies  were  investigated  in  the 
Camp  Verde  area.  The  effect  that  evapotranspiration  has  on  water 
quality  depends  on  climate,  type  of  vegetation,  and  amount  and  type  of 
irrigation  methods  used  in  an  area.  Evapotranspiration  as  a  result  of 
crop  and  riparian  vegetation  water  use  tends  to  increase  the  dissolved- 
solids  concentration  in  an  interconnected  ground-  and  surface-water 
system  without  increasing  total  loads  of  dissolved  solids  (Gatewood  and 
others,  1950,  p.  78-79).  Change  in  ground-water  quality  owing  only  to 
evapotranspiration  is  indicated  by  equally  increased  ionic  concentrations 
in  infiltrated  water  compared  to  the  applied  water  and  is  indicated  by 
unchanged  or  nearly  unchanged  sodium  percentage,  which  depends  on  the 
ratio  of  sodium  concentration  to  total  cation  concentration  (Olmsted  and 
others,  1973,  p.  126). 


Evapotranspiration  causes  little  or  no  detectable  change  in 
ground-water  quality  in  the  alluvium  or  surface-water  quality  in  the 
Verde  River.  Seasonal  sampling  of  specific  conductance  in  selected  wells 
does  not  indicate  an  increase  in  dissolved  solids  during  the  summer  when 
evapotranspiration  is  greatest.  Specific-conductance  changes  were  small, 
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and  wells  near  the  river  actually  showed  a  decrease  in  specific  conduct¬ 
ance  during  the  summer  (table  3),  which  implies  dilution  rather  than 
concentration  of  dissolved  soiids.  In  comparison  to  the  data  from  the 
November  seepage  investigation,  the  total  loads  of  dissolved  solids  and 
the  percentage  of  sodium  in  the  surface  water  increased  during  June; 
therefore,  more  than  evapotranspi  ration  is  causing  the  increased 
dissolved-solids  concentrations.  Water  is  diverted  upstream  from  where 
the  dissolved-solids  concentration  increases  in  the  river;  therefore,  the 
water  applied  to  the  fields  generally  contains  less  than  500  mg/L  of 
dissolved  solids  and  the  major  ions  are  calcium,  magnesium,  sodium,  and 
bicarbonate.  Water  is  removed  from  the  area  by  evapotranspiration  and 
the  soluble  matter  originally  in  the  water  is  left  behind,  which  can  cause 
an  accumulation  of  salts  in  the  soil  at  the  land  surface.  The  salts  are 
dissolved  later  by  precipitation  or  irrigation  water  and  transported  to  the 
aquifer.  Salt  accumulation  from  evapotranspiration  does  not  appear  to  be 
a  problem  in  this  area  during  irrigation.  Large  quantities  of  diverted 
river  water  that  are  applied  to  the  fields  minimize  the  deposition  of  salts 
in  the  soils  and  mask  any  water-quality  changes  by  evapotranspiration  to 
ground  water  that  is  in  the  aquifer  or  that  discharges  to  the  river. 


Discharge  to  the  Verde  River 


Data  from  seepage  investigations  limited  to  periods  of  base  flow 
were  used  to  define  the  sources  of  significant  gains  to  the  Verde  River: 
(1)  subsurface  flow  from  West  Clear  Creek  and  (2)  irrigation  subsurface 
return  flows.  The  quantities  of  discharge  to  the  river  are  variable  and 
the  measurements  are  representative  of  base  flow  and  irrigation  for  the 
conditions  that  existed  at  the  time  of  the  individual  investigations.  Data 
from  a  1979  seepage  investigation  indicated  the  study  reach  exhibited 
gains  in  streamflow  (Owen-Joyce  and  Bell,  1983,  p.  36).  Springs  and  the 
shape  of  the  water  table,  as  illustrated  by  the  contour  lines  in  the 
alluvium  (pi.  2),  show  ground-water  movement  toward  the  river.  Water- 
quality  changes  in  the  river  also  indicate  ground-water  discharge  to  the 
river.  Subsurface  return  flows  from  irrigation  dissolve  soluble  minerals 
in  the  alluvium  and  contribute  to  water-quality  changes  in  the  river. 


West  Clear  Creek  supplies  the  single  largest  point  source  of 
discharge  from  the  alluvium  to  the  Verde  River — an  estimated  14,000 
acre-ft/yr.  During  June  1981,  all  the  water  coming  from  West  Clear 
Creek  that  discharged  to  the  Verde  River  arrived  as  subsurface  flow 
through  the  West  Clear  Creek  alluvium  deposited  at  the  mouth  of  the 
creek.  In  November  1980,  some  of  the  discharge  did  appear  as  surface 
flow  at  the  mouth  of  the  creek.  In  the  lower  parts  of  some  of  the 
channels  cut  in  the  West  Clear  Creek  alluvium,  water  flowed  for  short 
distances  on  the  alluvium  and  some  ground  water  seeped  to  flow  as 
surface  water  the  last  200  ft  to  the  Verde  River.  The  source  of  most  of 
the  gain  to  the  Verde  River  in  November  was  also  subsurface  flow,  and 
the  surface  flow  near  the  mouth  of  West  Clear  Creek  was  probably  caused 
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by  the  higher  stage  of  the  Verde  River  at  this  time  of  year.  Water- 
quality  changes  between  sites  37  and  52  (pi.  2)  support  the  concept  that 
subsurface  flow  in  the  West  Clear  Creek  alluvium  is  the  source  of  inflow 
in  this  reach.  The  major  ions  in  water  in  West  Clear  Creek  are  calcium, 
magnesium,  and  bicarbonate,  and  the  dissolved-solids  concentration 
was  242  mg/L  at  site  49  in  June  of  1981  (pi.  2).  During  June  1981,  a 
decrease  in  the  dissolved-solids  concentration  (fig.  13),  an  increase  in 
the  calcium  concentration,  and  a  decrease  in  sodium  concentration 
(fig.  14)  were  recorded  between  sites  37  and  52.  The  concentration  of 
other  constituents  in  the  Verde  River  changed  little  if  at  all  owing  to  the 
inflow. 


An  estimated  21,800  acre-ft/yr  or  about  70  percent  of  the  water 
diverted  from  the  river  returns  as  ground-water  discharge  from  the 
alluvium.  The  gains  in  flow  in  the  river  are  essentially  water  from  the 
Verde  River  rerouted  through  the  irrigation  ditches  and  the  alluvium  and 
discharged  as  ground  water  from  the  alluvium  farther  downstream.  The 
estimate  of  ground-water  discharge  was  calculated  by  balancing  the  water 
budget.  Evaluation  of  the  seepage-investigation  data  showed  the 
variations  in  ground-water  discharge  to  the  river.  Total  ground-water 
discharge  was  calculated  from  the  difference  between  flows  in  the  river  at 
measuring  sites  14  and  58  in  June  1981  (table  1,  pi.  2)  and  accounting 
for  diversions,  return  flows,  and  tributaries.  The  resultant  gain  in  flow 
was  compared  to  the  difference  between  the  amount  of  water  applied  to 
the  fields  and  that  consumed  by  crops.  The  gain  in  flow  was  within 
1  ft3/s  of  the  amount  of  water  not  used  by  crops.  The  same  analysis 
applied  to  data  from  the  June  1979  seepage  investigation  also  yielded  an 
agreement  in  these  quantities  within  1  ft3/s. 


Water  quality  in  the  river  is  closely  associated  with  the  gains  in 
flow  that  occur  in  the  study  reach.  The  amount  of  gain  and  the  quality 
of  the  water  that  seeps  to  the  river  are  reflected  in  the  changes  in  ionic 
concentrations  in  the  river.  The  variations  in  amounts  and  locations  of 
irrigation  in  the  area  can  cause  variations  in  water  chemistry  at  each 
site;  therefore,  the  water-quality  data  during  the  seepage  investigations 
are  also  indicative  of  conditions  existing  at  the  time.  Trends  do  appear 
to  be  consistent  between  November  and  June;  therefore,  quantities 
probably  change  but  the  relation  between  sites  follows  a  trend  throughout 
the  year. 


During  base-flow  conditions,  the  dissolved-solids  concentrations 
of  water  in  the  Verde  River  vary  throughout  the  year.  During  November 
1980,  dissolved-solids  concentrations  ranged  from  357  to  462  mg/L; 
whereas  during  June  1981,  the  concentrations  ranged  from  460  to  614 
mg/L  (fig.  13).  Dissolved-solids  concentrations  increased  downstream  and 
followed  a  rather  smooth  curve  during  November;  a  small  fluctuation 
occurred  downstream  from  site  25  (pi.  2)  where  the  springs  are  located. 
During  June,  the  dissolved-solids  concentrations  in  the  river  fluctuate 
more  because  of  irrigation  return  flows.  Return  flows  differ  in  composi¬ 
tion  and  dissolved  solids,  which  depend  on  where  the  irrigation  water  was 
taken  from  the  river  and  the  composition  of  the  material  the  water  flows 
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Figure  13. — Dissolved-sol Ids  concentrations  along  the  Verde  River. 


ARSENIC,  IN  MICROGRAMS 

PER  LITER  CONSTITUENT,  IN  MILLIGRAMS  PER  LITER 
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Springs 


Figure  14.—  Calcium,  magnesium,  sodium,  chloride,  sulfate,  and  arsenic 

concentrations  along  the  Verde  River. 
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through.  Water  diverted  into  Woods  ditch  originates  outside  the  study 
area  in  the  Verde  River  upstream  from  Beaver  Creek  and  in  June  had  a 
dissolved-solids  concentration  of  366  mg/L.  Diamond  S  ditch  originates 
upstream  from  site  14  (pi.  2)  and  probably  would  have  had  a  dissolved- 
solids  concentration  similar  to  the  river  water  at  site  14,  which  was 
469  mg/L.  The  alluvium  along  the  west  side  of  the  river  and  away  from 
the  river  channel  contains  more  reworked  Verde  Formation  than  the 

alluvium  on  the  east  side.  Subsurface  return  flows  from  water  used  to 
irrigate  lands  downslope  from  the  salt  mine  in  secs.  6  and  7,  T.  13  N., 
R.  5  E.,  and  sec.  12,  T.  13  N.,  R.  4  E.,  contain  larger  concentrations 
of  sodium  and  sulfate.  These  two  constituents  show  a  marked  increase  in 
the  river  between  sites  18  and  22  (fig.  14),  and  therefore  dissolved- 

solids  concentrations  increase  (fig.  13).  Because  the  hydraulic  head  in 
the  Verde  Formation  is  higher  than  the  river  level  during  base  flows  in 

this  reach  and  the  Verde  Formation  crops  out  in  the  river  near  site  14, 

some  of  the  increase  in  dissolved-solids,  sodium,  and  sulfate  concentra¬ 
tions  may  be  the  result  of  inflow  from  the  Verde  Formation.  During  the 
lower  flows  in  June,  arsenic  concentrations  increase  in  this  reach 
(fig.  14).  Arsenic  concentrations  in  water  from  wells  in  the  Verde 
Formation  on  the  east  side  of  the  river  near  site  14  range  from  90  to  160 
|jg/L.  The  sodium  sulfate  salts  from  the  salt  mine  on  the  west  side  of  the 
river  contain  small  amounts  of  arsenic,  but  if  sufficient  quantities  of  clay 
from  the  Verde  Formation  are  present  in  the  alluvium,  arsenic  could  be 
supplied  from  the  clay.  Water  in  the  alluvium  on  the  west  side  of  the 
river  does  contain  larger  concentrations  of  arsenic  than  that  on  the  east 
side. 


Changes  in  the  dissolved-solids  concentrations  in  the  river  from 
one  sampling  site  to  another  correlate  with  changes  in  the  sunate  and 
sodium  concentrations.  In  November  1980,  the  changes  from  site  to  site 
are  not  as  pronounced  because  flows  in  the  river  are  higher  and 
subsurface  return  flows  are  lower  than  in  June  1981  (figs.  13  and  14). 
Irrigation  contributes  to  the  water-quality  changes  in  the  river  by 
providing  the  water  to  dissolve  the  soluble  minerals  in  the  alluvium  as  the 
water  percolates  to  the  water  table  and  ultimately  to  the  river;  therefore, 
the  changes  are  larger  during  irrigation.  Part  of  the  increase  in  dis¬ 
solved  solids  is  contributed  by  inflow  from  the  Verde  Formation  to  the 
alluvium,  which  is  diluted  by  irrigation  water  and  travels  to  the  river 
through  the  alluvium.  Although  irrigation  is  at  a  minimum  in  November, 
the  concentrations  of  sulfate  and  sodium  still  increase  at  sites  in  the 
river.  November  conditions  are  a  closer  indication  of  the  water-quality 
changes  that  result  from  inflow  from  the  Verde  Formation. 

Natural  discharge  from  the  alluvium  is  probably  masked  by  the 
irrigation  return  flows.  It  is  unknown  if  the  springs  issuing  from  the 
alluvium  were  present  before  the  installation  of  the  irrigation  ditches.  In 
1981,  springs  issued  from  the  alluvium  in  secs.  8  and  16,  T.  13  N., 
R.  5  E.  (pi.  2).  Most  springs  seem  to  be  perennial,  although  some  are 
underwater  during  high  flows  in  the  river.  The  springs  in  sec.  8, 
T.  13  N.,  R.  5  E.,  issue  from  the  alluvium  along  the  banks  of  the  river; 
whereas  most  springs  in  sec.  16,  T.  13  N.,  R.  5  E.,  issue  from  the 
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alluvium  above  the  alluvium-Verde  Formation  contact  exposed  on  the  east 
bank  of  the  river.  Altitudes  of  the  springs  conform  to  the  alluvial 
water-table  contour  lines.  Water  quality  of  two  springs,  (A-13-5)8dcd 
and  (A-13-5)16bcd,  also  indicates  that  the  alluvium  is  the  source  of 
water.  The  dissolved-solids  concentrations  range  from  461  to  594  mg/L, 
sulfate  concentrations  range  from  100  to  160  mg/L,  and  arsenic 
concentrations  range  from  18  to  23  pg/L. 


Water  quality  and  altitude  of  three  springs — (A-13-5)8dbb, 
(A-13-5)16baa2,  and  (A-13-5)16bbd1 — indicate  the  presence  of  discharge 
from  the  Verde  Formation,  but  the  total  quantity  of  water  discharging  is 
masked  by  the  subsurface  irrigation  return  flows.  Changes  in  the  con¬ 
centrations  of  cations,  anions,  dissolved  solids,  and  arsenic  in  the  river 
near  these  springs  indicate  the  inflow  of  some  water  that  contains  the 
larger  concentrations  of  sulfate,  sodium,  magnesium,  dissolved  solids,  and 
arsenic  (figs.  13  and  14)  known  to  be  present  in  Verde  Formation  water. 
Blue  Spring,  (A-13-5)16bba2,  flows  an  estimated  350  acre-ft/yr. 
Depending  on  the  location  of  the  sampling  site  within  Blue  Spring's  pool, 
the  dissolved-solids  concentrations  range  from  491  to  954  mg/L,  sulfate 
concentrations  range  from  110  to  420  mg/L,  and  arsenic  concentrations 
range  from  34  to  48  pg/L.  The  large  range  in  values  indicates  a  probable 
mixing  of  waters  from  both  the  alluvium  and  Verde  Formation  that 
discharge  at  this  site. 


Potential  Discharge  to  the  Verde  Formation 


The  potential  for  water  to  flow  from  the  alluvium  into  the 
underlying  Verde  Formation  exists  where  the  hydraulic  head  in  the  Verde 
Formation  is  lower  than  the  hydraulic  head  in  the  alluvium;  the  estimated 
outflow  is  20  acre-ft/yr  (table  2).  This  head  relation  occurs  along  the 
west  side  of  the  alluvium  in  secs.  6,  7,  and  17,  T.  13  N.,  R.  5  E.,  and 

in  the  southern  part  of  the  study  area  in  secs.  21,  27,  28,  33,  and  34, 

T.  13  N.,  R.  5  E.  (pi.  2).  In  secs.  6,  7,  17,  21,  and  28,  discharge 
from  the  alluvium  is  negligible  because  in  the  N1!  sec.  6,  SW.  cor. 
sec.  21,  and  W1^  sec.  28,  most  of  the  alluvium  is  dry.  In  secs.  7  and  17, 
the  S\  sec.  6,  W1^  sec.  27,  and  sec.  28,  the  alluvium  is  deposited  on 
the  blue  clay  of  the  Verde  Formation,  which  acts  as  a  perching  bed.  In 
sec.  33  and  the  south-central  part  of  sec.  27,  the  blue  clay  no  longer 
underlies  the  alluvium  and  the  Verde  Formation  is  composed  of  sandstone 
and  conglomerate,  which  is  coarse-grained  material  with  higher 
permeabilities.  Where  water  in  the  alluvium  is  perched  on  the  blue  clay 
and  wells  are  open  to  both  formations,  water  cascades  from  the  alluvium 
to  the  Verde  Formation.  In  addition  to  leakage  through  wells,  natural 
leakage  probably  occurs  in  this  area  but  at  a  slower  rate.  The  saturated 
thickness  of  the  alluvium  in  the  areas  of  cascading  water  is  less  than 
5  ft.  Most  of  the  outflow  probably  occurs  as  cascading  water  in  five 

wells,  the  total  outflow  was  estimated  using  an  assumed  flow  rate  of  2  to 

3  gal/min  per  well. 
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SUMMARY 


To  aid  in  understanding  the  hydrologic  system,  part  of  the 
Camp  Verde  area — south  of  Camp  Verde — was  selected  to  study  the 
interconnection  of  the  three  water  sources  and  the  effects  of  the  inter¬ 
connection  on  water  in  the  alluvium.  Sources  and  uses  of  water  in  the 
Camp  Verde  area  are:  (1)  water  diverted  from  the  Verde  River  and  its 
tributaries  is  used  to  irrigate  fields  on  the  alluvium,  (2)  water  pumped 
from  the  alluvium  provides  a  domestic  water  supply,  and  (3)  water  in  the 
Verde  Formation  provides  domestic  and  public  water  supplies  where  the 
alluvium  is  absent  or  does  not  provide  sufficient  quantities  of  water. 
Water  quality  differs  depending  on  the  source. 

A  perennial  river  and  an  interrupted  tributary,  a  water-table 
aquifer  in  the  alluvium  along  the  river,  irrigation  on  the  alluvium,  and  an 
underlying  artesian  aquifer  in  the  Verde  Formation  interact  to  create  a 
dynamic  hydrologic  system  south  of  Camp  Verde.  A  water  budget  was 
used  to  estimate  the  quantities  of  the  inflow  and  outflow  components. 
Water  quality  in  the  alluvium  varies  because  differences  exist  in  the 
material  making  up  the  alluvium  and  in  the  main  inflow  and  outflow 
components  functioning  in  local  areas. 

The  water-bearing  alluvium — mainly  the  channel,  flood-plain, 
and  terrace  deposits  of  the  Verde  River — is  hydraulically  connected  to  the 
river.  This  unconfined  ground-water  system  is  in  dynamic  equilibrium. 
The  largest  component  of  inflow  to  the  alluvium — an  estimated  30,000 
acre-ft/yr — is  deep  percolation  of  irrigation  water.  The  Verde  River 
functions  as  a  drain.  The  quantity  of  water  that  discharges  to  the  river 
is  proportional  to  the  amount  of  irrigation  water  applied  at  a  given  time. 
Generally  the  alluvium  is  less  than  60  ft  thick;  as  much  as  30  ft  is 
saturated.  Saturated  thickness  varies  owing  to  irrigation  and  mounding 
of  the  water  table.  The  amount  of  water  stored  in  the  alluvium  is 
estimated  to  be  17,500  acre-ft.  West  Clear  Creek  contributes  14,000 
acre-ft/yr  of  subsurface  flow,  which  passes  through  the  alluvium  to 
discharge  to  the  river.  Inflow  from  the  Verde  Formation  is  1,000 
acre-ft/yr.  Outflow  is  mainly  discharge  to  the  Verde  River  that  consists 
of  irrigation  return  flows  and  West  Clear  Creek  subsurface 
flows — estimated  to  be  35,800  acre-ft/yr — and  evapotranspi  ration  by 
riparian  vegetation  and  crops — estimated  to  be  9,300  acre-ft/yr. 
Precipitation,  discharge  to  the  Verde  Formation,  and  domestic  pumpage, 
most  of  which  returns  through  septic  tanks,  are  less  than  1  percent  of 
the  budget. 

The  alluvium  is  hydraulically  connected  to  the  underlying  Verde 
Formation  and  the  hydraulic  head  in  the  Verde  Formation  is  as  much  as 
10  ft  higher  than  the  hydraulic  head  in  the  alluvium  in  some  wells. 
Leakage  to  the  alluvium  occurs  through  the  formation  and  through  wells 
open  to  both  formations  mainly  in  secs.  7  and  8,  T.  13  N.,  R.  5  E. 
Along  the  west  side  of  the  alluvial  outcrop  and  mainly  in  parts  of 
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secs.  27,  28,  and  34,  the  hydraulic  head  in  the  Verde  Formation  is  as 
much  as  50  ft  lower  than  the  hydraulic  head  in  the  alluvium.  Saturated 
thickness  in  the  alluvium  generally  is  less  than  5  ft,  and  water  cascades 
in  some  wells  that  are  open  to  both  formations.  In  places  the  alluvium  is 
dry.  Ground  water  in  the  Verde  Formation  drains  to  the  Verde  Fault 
zone;  however,  some  leakage  to  the  river  may  occur  where  the  Verde 
Formation  crops  out  in  the  river  bed  and  the  hydraulic  head  in  the  Verde 
Formation  is  higher  than  river  level. 


Water  quality  in  the  alluvium  is  affected  by  (1)  the  quantity 
and  quality  of  irrigation  water,  (2)  the  composition  of  the  materials  in  the 
alluvium,  (3)  inflow  from  the  Verde  Formation,  (4)  inflow  from  West  Clear 
Creek,  and  (5)  inflow  of  septic-tank  effluent.  During  the  irrigation 
season,  deep  percolation  of  water  causes  a  dilution  effect  on  water  in  the 
alluvium.  Water  moves  slowly  through  the  alluvium  and  dissolves  minerals 
from  rocks  and  soils;  the  dissolved-solids  and  sulfate  concentrations 
increase  where  evaporite  minerals  from  reworked  Verde  Formation  are 
present.  Locally,  inflow  of  water  from  the  Verde  Formation  increases  the 
dissolved-solids,  sulfate,  chloride,  and  arsenic  concentrations  in  the 
alluvium.  Near  the  mouth  of  West  Clear  Creek,  inflow  from  West  Clear 
Creek  dilutes  ground  water  in  the  alluvium.  Water-quality  changes  owing 
to  inflow  of  septic-tank  effluent  appear  to  be  seasonal;  ammonia  concen¬ 
trations  exceed  0.1  mg/L  during  the  winter,  which  indicates  the 
possibility  of  organic  pollution  before  dilution  by  the  irrigation  water  in 
summer.  Evapotranspiration  causes  little  or  no  detectable  change  in 
ground-water  or  surface-water  quality  but  any  changes  in  water  quality 
may  be  masked  by  large  quantities  of  infiltrating  irrigation  water. 
Dissolved-solids  concentrations  in  the  alluvium  range  from  251  mg/L  near 
West  Clear  Creek  to  4,400  mg/L  where  evaporite  minerals  from  the  Verde 
Formation  are  present  in  the  alluvium.  Sulfate,  chloride,  fluoride, 
arsenic,  boron,  iron,  manganese,  and  selenium  can  exceed  the  maximum 
contaminant  levels  for  public  water  supplies,  and  large  concentrations  are 
associated  mostly  with  material  from  the  Verde  Formation  in  the  alluvium 
or  inflow  from  the  Verde  Formation. 
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DESCRIPTION  OF  MAP  UNITS 

(A  thin  veneer  of  surficial  material,  which  is  not  of  sufficient  thickness  to  be  mapped,  caps  most  of  the  units  in  the  area 
The  surficial  material  may  include  alluvium,  eolian  sand,  and  soil  and  other  residual-weathering  products] 
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Erathem 

System 

Formation 

or 

member 

Approximate 

thickness. 

In  feet 

Lithologic  description 

Water-bearing  characteristics 

Alluvium 

0-  400 

Gravel,  sand,  silt,  and  clay:  Includes 
streamwash  and  terrace  deposits, 
thickness  ranges  from  0  to  about 
50  ft. 

Where  saturated  yields  will  generally  be  less 
than  50  gal/min,  in  localized  areas  may  yield 
more,  water  levels  in  wells  may  be  influenced 
by  the  stage  of  nearby  streams. 

QUATERNARY 

Locally  contains  cinders  and  volcanic 
ash  around  Munds  Park  where  thick¬ 
nesses  attain  400  ft. 

Gravel 

0-  70 

Gravel,  fine-  to  coarse-grained,  sub¬ 
rounded,  dark-reddish-brown  to  gray, 
poorly  sorted  with  a  fine-grained 
sediment  matrix;  locally  cemented  by 
caliche. 

Not  known  to  be  water  bearing. 

Verde 

Formation 


TERTIARY 


PERMIAN 

AND 

PENNSYL¬ 

VANIAN 


Volcanic  and 
sedimentary 
rocks 
(includes 
Perkinsville 
Formation, 
Hickey 
Formation, 
and  some 
basalt  flows 
interbedded 
with  the 
Verde  For¬ 
mation) 


Moenkopi 

Formation 


Toroweop 

Formation 


Coconino 

Sandstone 


Upper 

member 


Middle 

member 


Thick  limestone  facies:  Limestone  and 
marl,  white  to  light-gray,  grayish- 
orange  and  pinkish-gray; 
in.  to  5  ft  thick,  many  contair 
and  nodules  of  chert. 

ruddle,  and  upper  limestone 
facies:  Limestone  and  marl,  white  to 
pinkish-gray  and  light-gray;  beds  are 
1  to  10  ft  thick,  many  contain  lenses 
and  nodules  of  chert,  and  solution 
channels. 

Mudstone  facies:  Mudstone  and  clay- 
stone,  yellowish-green  to  light-gray. 
Dale-olive,  and  vellowish-orange;  beds 
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incipal  unit  of  the  regional  aquifer  where  it 
>tone  and  sandstone  facies  are 
water  bearing  where  saturated;  well  yields 
range  from  a  few  gallons  per  minute  to  as 
much  as  2,000  gal/min  from  the  limestone 
facies  where  it  contains  solution  channels  and 
joints;  in  the  area  south  and  east  of  Camp 
Verde  the  formation  contains  salt  and  gypsum 
that  contribute  excessive  amounts  of  magne¬ 
sium,  sodium,  sulfate,  or  chloride  resulting  in 
the  water  not  being  suitable  for  domestic  or 
agricultural  use.  Arsenic  concentrations 
exceeding  the  maximum  contaminant  level  for 
drinking  water  are  found  in  the  area 
Cornville  and  Lake  Montezuma  to  Camp  Verde. 


are  less  than 

some  are  sandy  and 
-ite  minerals. 


ft  thick, 

tilty,  contair 


Sandstone  facies:  Sandstone  and  silt- 
stone,  very  fine  to  fine-grained, 
grayish-orange  to  light- 
moderate-orange- pink 
interbedded  layers  of  mudstone,  clay- 
stone,  and  limestone. 


Volcanic  rocks:  Primarily  olivine 

basalt  flows  and  associated  andesite 
flows,  dikes,  cinder  cones,  and 
volcanic  sedimentary  rocks  including 
cinder  and  ash  beds  and  tuffs. 


Sedimentary  rocks:  Primarily  gravel, 
fine-  to  coarse-grained,  some  boul - 
and  cobble  beds,  conglomerate, 
sandstone,  siltstone,  bentonitic  clay, 
marl,  and  limestone.  Rock  types  de- 
n  source  area.  Paleozoic,  Ter¬ 
tiary,  or  Precambrlan.  Size  of 

material  depends  on  distance 
source  area.  Moderately  to 

cemented . 
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Generally  above  the  water  table;  yields  small 
amounts  of  water  to  springs  and  a  few  wells 
in  the  northern,  eastern,  and  southern  parts 
of  the  area. 
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Siltstone,  mudstone,  clayst< 
sandstone;  interbedded,  moderate- 
to  pale-reddish-brown  and 
grayish-red.  Contains 
erate  at  the  base  and  stringers 
gypsum  in  the  upper  part. 


Limestone,  crystalline,  some  dolomitic, 
very  pale  orange  to  yellowish-gray, 
very  light  gray  and  white,  thin- 
bedded.  Contains  nodules  and  thin 
beds  of  chert  and  beds  of  calcareous 
sandstone,  fine-grained,  yellowish- 
gray  to  nearly  white. 


Sandstone,  siltstone,  and  mudstone. 
Sandstone,  fine-  to  coarse-grained, 
grayish-orange  to  grayish-orange- 
pink,  light  gray,  yellowish-gray  and 
white,  some  calcareous  or  argilla¬ 
ceous.  Siltstone  and  mudstone,  pale- 
reddish-brown;  interbedded  with 
sandstone  in  upper  part  of  unit. 


Sandstone,  very  fine  to  fine-grained, 
white  to  very  pale  orange,  grayish- 
orange;  characterized  by  large-scale 
crossbeds,  weakly  to  well  cemented  by 
silica  and  calcite. 


Sandstone  and  siltstone.  Sandstone, 
very  fine  to  coarse-grained,  reddish- 
orange  to  light-brown  and  moderate- 
reddish-brown,  friable;  beds  are 
thick  and  massive,  some  calcareous. 
Siltstone,  pale-reddish-brown;  aver¬ 
age  bed  thickness  6  to  8  ft. 


Siltstone,  mudstone,  intercalated  with 
conglomerate,  sandstone,  and  some 
limestone;  siltstone,  mudstone,  sand¬ 
stone,  fine-grained,  pale-  to  dark- 
reddish-brown,  thin-bedded.  Con¬ 
glomerate,  dolomitic,  light-brownish- 
gray  to  medium-gray  limestone  peb¬ 
bles,  well  rounded,  in  a  pale-red  to 
reddish-brown  siltstone  matrix.  At 
the  base  of  the  unit  a  limestone  bed, 
dark-pinkish-gray,  aphanitic,  sandy, 
and  cross-laminated. 


PALEOZOIC 


PENNSYLVANIAN 


MISSISSIPPI  AN 


Lower 

member 


Naco 

Formation 


DEVONIAN 


PRECAMBRIAN 


Redwall 

Limestone 


Metamorphic 
and  granitic 
rocks 


Sandstone,  siltstone.  Upper  unit  sand¬ 
stone  with  intercalated  siltstone  and 
some  limestone,  lower  unit  siltstone 
with  some  shaley  mudstone  and  inter¬ 
calated  limestone  conglomerate,  lime¬ 
stone,  and  sandstone.  Sandstone, 

siltstone,  and  mudstone,  fine-grained, 
pale-  to  dark-reddish-brown,  thin-  to 
thick-bedded,  cross-laminated.  Lime¬ 
stone,  light-bluish-gray  to  light- 

browmsh-gray,  aphanitic  to  coarsely 
crystalline.  At  the  base  of  the  unit, 
chert  breccia  or  limestone  conglom¬ 
erate. 


Mainly  siltstone  and  sandstone,  fine¬ 
grained,  red  to  gray;  contains  red¬ 
dish  sandy  shale  and  chert  breccia  at 
the  base;  includes  interbeds  of  gray 
to  pink  arenaceous  limestone. 


Limestone,  aphanitic  to  coarsely  crys¬ 
talline,  white  to  bluish-  or  yellowish- 
gray  and  light-gray,  thin-  to  thick- 
bedded;  contains  chert  along  some 
bedding  planes  and  some  beds  are 
highly  fractured  and  contain  solution 
channels  and  caverns. 


Limestone,  dolomitic,  aphanitic  to 
medium-grained,  white  to  light-  and 
dark-gray  and  brownish-gray;  con¬ 
tains  chert  nodules  or  lenses  in  the 
lower  part  of  the  unit,  purple  and 
red  mottling  at  the  top  due  to  inter¬ 
calated  shaley  mudstones  and  platy 
siltstones. 


Sandstone,  siltstone,  and  mudstone. 
Sandstone,  medium-  to  very  coarse 
grained,  dusky-red  to  dark-reddish- 
brown,  crossbedded;  contains  lenses 
of  conglomerate.  Siltstone,  shaley, 
and  mudstone,  limy  to  dolomitic, 
yellowish-gray  to  pale-olive  and 
dusky-yellow.  Moderately  to  well 
cemented . 


Metamorphosed  volcanic  and  tuffaceous 
sedimentary  rocks  intruded  by  diorite 
and  quartz  porphyry. 


Generally  above  the  water  table 


Generally  above  the  water  table; 
small  amounts  of  water  to  wells  in 
east  corner  of  the  area. 


can  yield 
the  north- 
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Generally  above  the  water  table;  yields  small 
amounts  of  water  to  springs  in  the  north - 
central  and  southeastern  parts  of  the  area. 


Generally  above  the  water  table;  yields  small 
amounts  of  water  to  springs  in  the  north- 
central  part  of  the  area. 


Principal  unit  of  the  regional  aquifer  in  the 
Plateau  uplands  area  from  the  eastern 
boundary  to  the  Mogollon  Rim;  well  yields  may 
be  as  much  as  1,000  gal/min  in  areas  of 
fracturing  and  (or)  faulting;  well  yields  in 
other  areas  are  probably  only  a  few  hundred 
gallons  per  minute;  yields  water  to  springs  in 
several  of  the  major  drainages  along  the 
Mogollon  Rim;  the  water  is  of  acceptable 
chemical  quality. 


ALLUVIUM 

GRAVEL 

VERDE  FORMATION 
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Principal  unit  of  the  regional  aquifer  in  the 
Sedona  area;  well  yields  range  from  a  few 
gallons  per  minute  to  a  few  hundred  gallons 
per  minute  in  areas  of  fracturing  and  faulting; 
most  of  the  base  flow  in  the  upper  reaches  of 
Oak  Creek  is  derived  from  this  unit;  the 
water  is  of  acceptable  chemical  quality. 


TRIASSIC  AND  PERMIAN  SEDIMENTARY 
ROCKS— Includes  Moenkopi  Formation, 
Kaibab  Limestone,  and  Toroweap 
Formation,  undifferentiated 


MODIFIED  BY  G.  W.  LEVINGS  AND  S.  J.  OWEN- JOYCE,  1980 


PP 

PERMIAN  AND  PENNSYLVANIAN  SEDIMENTARY 

ROCKS — Includes  Coconino  Sandstone, 

Supai  Formation,  and  Naco  Formation, 
undifferentiated 

Yields  water  to  Fossil  Springs  at  18,600 
gal/min  along  the  southern  boundary  of  the 
area;  the  water  is  of  acceptable  chemical 
quality. 


Yields  water  to  wells  in  the  Sedona  area;  well 
yields  are  controlled  by  solution  activity, 
fracturing,  and  faulting;  well  yields  range 
few  gallons  per  minute  to  several 
hundred  gallons  per  minute,  and  can  be  as 
much  as  1,000  gal/min;  the  water  is  of 
acceptable  chemical  quality. 


Yields  water  to  wells  in  the  Sedona  area  and 
northern  part  of  the  Black  Hills;  well  yields 
are  controlled  by  solution  activity, 
fracturing,  and  faulting;  well  yields  range 
from  a  few  gallons  per  minute  to  several 
hundred  gallons  per  minute;  major  source  of 
springs  along  the  east  flank  of  the  Black 
Hills;  the  water  is  of  acceptable  chemical 
quality. 


Probably  yields  small  amounts  of  water  to  wells 
and  springs. 


May  yield  small  amounts  of  water  to  wells  and 
springs  If  fractured. 


MISSISSIPPI,  DEVONIAN,.  AND  CAMBRIAN 
SEDIMENTARY  ROCKS — Includes  Redwall 
Limestone,  Martin  Formation,  and 
Tapeats  Sandstone,  undifferentiated 


PRECAMBRIAN  ROCKS 


GEOLOGIC  CONTACT — Approximately  located; 
queried  where  uncertain 


FAULT — Dashed  where  approximately  located; 
queried  where  uncertain;  dotted  where 
concealed;  U,  upthrown  side;  D,  downthrown 
side 


BOUNDARY  OF  THE  UPPER  VERDE  RIVER  AREA 
MONOCLINE — Dashed  where  approximately  located 
ANTICLINE — Dashed  where  approximately  located 
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TOPOGRAPHIC  CONTOUR  INTERVAL  200  FEET 
WITH  SUPPLEMENTARY  CONTOURS  AT  100-F00T  INTERVALS 
NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 
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GENERALIZED  GEOLOGY  IN  THE  UPPER  VERDE  RIVER  AREA 


ARIZONA  DEPARTMENT  OF  WATER  RESOURCES 


R.  3  E. 


PREPARED  BY  THE  U.S.  GEOLOGICAL  SURVEY  IN  COOPERATION 
WITH  THE  ARIZONA  DEPARTMENT  OF  WATER  RESOURCES 
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approximately  located.  Contour  interval  200  feet 
with  supplemental  contours  at  100-foot  intervals. 
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PREPARED  BY  THE  U.S.  GEOLOGICAL  SURVEY  IN  COOPERATION 
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BULLETIN  2 
PLATE  3 


Site 

Site 

identi¬ 

fication 

Length 

of  reach, 
in  miles 

Calculated  rate  of 
ground-water  seepage 

between  selected 
successives  sites,  in 
cubic  feet  per  second1 

Verde  River  500  feet  below  Granite 

Creek  near  Paulden2 . 

— 

1.2 

+20 

Verde  River  at  Stewart  Ranch . 

1 

5.9 

+7 

09503700  Verde  River  near  Paulden . 

2 

2.2 

0 

Verde  River  below  Bull  Basin  Wash 

near  Paulden . 

3 

16.6 

+3 

Verde  River  above  railroad  tunnel 

near  Clarkdale . 

4 

2.8 

+22 

Verde  River  at  Mormon  Pocket 

near  Clarkdale . 

5 

4.7 

+9 

Verde  River  2,000  feet  below 

Sycamore  Creek . 

6 

1.3 

+12 

09504000  Verde  River  near  Clarkdale . 

7 

7.6 

— 

Verde  River  0.66  mile  below 

Tapco  near  Clarkdale . 

8 

2.2 

— 

Verde  River  at  Old  Bridge  site 

at  Clarkdale . 

9 

3.0 

— 

Verde  River  at  5th  Street  ford 

at  Cottonwood . 

10 

5.2 

— 

Verde  River  below  end  of  Cottonwood 

ditch  near  Cottonwood . 

11 

3.8 

— 

Verde  River  1.3  miles  above  Oak 

Creek  near  Cornville . 

12 

3.8 

— 

Verde  River  below  O.K.  ditch 

turnout  near  Cornville . 

13 

2.8 

— 

Verde  River  below  head  of  Eureka 

ditch  near  Camp  Verde . 

14 

4.5 

— 

Verde  River  below  Grief  Hill  Wash 

near  Camp  Verde . 

15 

2.2 

— - 

Verde  River  above  Beaver  Creek 

near  Camp  Verde . 

16 

2.5 

— 

Verde  River  0.25  mile  below 

station  09505550 . 

17 

3.9 

- - 

Verde  River  above  Diamond  S  final 

wasteway  near  Camp  Verde . 

18 

1. 6 

Verde  River  above  West  Clear 

Creek  near  Camp  Verde . 

19 

3.7 

— 

Verde  River  at  Beasley  Flat  near  Camp  Verde. . 

20 

Verde  River  above  The  Falls 

2.  7 

near  Camp  Verde . 

21 

2.1 

— 

09506000  Verde  River  near  Camp  Verde . 

22 

4.1 

— 

Verde  River  at  Brown  Springs 

ford  near  Camp  Verde . 

23 

7.4 

— 

Verde  River  above  Verde  Hot 

Springs  near  Camp  Verde . 

24 

1.3 

— 

Verde  River  300  feet  below  Childs 

powerplant  near  Camp  Verde . 

25 

2.9 

— 

Verde  River  above  Fossil  Creek 

near  Camp  Verde . 

26 

34°30 1 


2Water  appears  in  river  at  this  site,  which  is  1.2  miles  upstream  from  the 
boundary  of  the  study  area. 
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SURFACE-WATER  AND  GROUND-WATER  QUALITY  AND  SEEPAGE  RELATIONS  IN  THE  UPPER  VERDE  RIVER  AREA,  1976-80 


BULLETIN  3 
PLATE  1 


XPLANATION 

RELATION  OF  MAP  UNITS 

QUATERNARY 

TERTIARY 

PERMIAN,  PENNSYLVANIAN,  MISSISSIPPI , 
DEVONIAN,  AND  CAMBRIAN 


PRECAMBRIAN 
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PREPARED  BY  THE  U.S.  GEOLOGICAL  SURVEY  IN  COOPERATION 
WITH  THE  ARIZONA  DEPARTMENT  OF  WATER  RESOURCES 


3630/ 


.36  38 


\ 

<  '</.  to  V  WOOrt 
rSpriny 


Irrmr 
t«y  .S' 


Y* T 

7 

y 

-  r/ 

— ; —  ^ - i - 

\ 

X 

1  LJSJcW'v-'- 

)  x 

nip-, 

;o  R 

\\\  yy.  yfy// 

-V  I  V .  1,  .  ■  //•/•/  A 

/  'X- yS  l(  K  1  \  I  1  || 

[(Cj. 

1 1 

1  n  V 

Il\/vw5  f  r  r  J 

- —j— - / - 

— 

\ 

k 

\  \\\S\VM  r.\ 

,\\  \\\‘ WWW  i 

.  ■%. 

1 1 1 °52 1 30" 


50 1 OO" 


47  30 


111°45,00" 


II 


BASE  FROM  U.S.  GEOLOGICAL  SURVEY  1:24,000 
CAMP  VERDE,  1969,  AND  HORNER  MOUNTAIN,  1967 


1  MILE 


1  .5  0  1  KILOMETER 

I— I  I — II — II — II — I  l -  i 

CONTOUR  INTERVALS  20  AND  40  FEET 


NATIONAL  GEODETIC  VERTICAL  DATUM  OF 

929 

GENERALIZED  GEOLOGY 

AND  ISOPACH  OF  THE  ALLUVIUM,  CAMP  VERDE  AREA,  ARIZONA 

EXPLANATION 


CORRELATION  OF  MAP  UNITS 


-  QUATERNARY 


Tb 


-  TERTIARY 

_  PERMIAN,  PENNSYLVANIAN,  MISSISSIPPI , 
DEVONIAN,  AND  CAMBRIAN 

-  PRECAMBRIAN 


DESCRIPTION  OF  MAP  UNITS 


ALLUVIUM — Unconsolidated  gravel,  sand,  silt,  and  clay;  mostly 
channel,  flood-plain,  and  terrace  deposits  in  and  near 
streams,  includes  slopewash  off  the  Black  Hills 


GRAVEL — Unconsolidated  and  semiconsol idated  pebbles,  cobbles, 
boulders,  some  sand,  silt,  and  clay;  forms  talus  deposits, 
alluvial-fan  deposits,  and  the  alluvial  veneer  on  pediment 
surfaces 

Unconformity 

VERDE  FORMATION — Consolidated  and  semiconsol idated  lacustrine 
and  fluviatile  deposits.  Diverse  lithology  of  interfingering 
beds  of  limestone,  mudstone,  claystone,  sandstone,  conglomerate, 
and  tuffaceous  rocks 


VOLCANIC  ROCKS— Mainly  basalt  and  dacite  porphyry.  Includes 
basaltic  lava  flows,  basalt  and  dacite  dikes,  ashflow  tuff, 
and  related  pyroclastic  deposits 

Unconformity 

PALEOZOIC  ROCKS— Includes  the  Supai  Formation,  Redwall  Limestone, 
Martin  Formation,  and  Tapeats  Sandstone,  undivided,  which 
underlie  the  Verde  Formation  in  the  subsurface  on  the  east 
side  of  the  valley.  Redwall  Limestone,  Martin  Formation,  and 
Tapeats  Sandstone  crop  out  west  of  the  Verde  fault 

Unconformity 

GRANITIC  ROCKS— Diorite  and  quartz  porphyry  igneous  rocks 


Tb 


Tv 


GEOLOGIC  CONTACT — Dashed  where  approximately  located 


u _  FAULT — Long  dashed  where  approximately  located;  short  dashed 

d  \  where  inferred;  dotted  where  concealed.  U,  upthrown  side;  D, 

- ^  downthrown  side 


20 — — LINE  OF  EQUAL  THICKNESS  OF  ALLUVIUM— Dashed  where  approximately 
located.  Contour  interval  10  feet 


I - 1  LINE  OF  PROFILE 


WELL — Figure,  3,  indicates  number  of  wells  at  this  location 


SPRING 


Geologic  map  modified  by  S.  J.  Owen-Joyce, 

1982,  from: 

1.  Twenter,  F.  R. ,  and  Metzger,  D.  G.,  1963, 

Geology  and  ground  water  in  Verde 
Valley — the  Mogollon  Rim  region,  Arizona: 

U.S.  Geological  Survey  Bulletin  1177, 

132  p. 

2.  Wolfe,  E.  W.,  and  others,  1980,  U.S. 

Geological  Survey,  written  commun. 

3.  Ulrich,  G.  E. ,  and  Bi el  ski ,  A.  M. ,  1983, 

Mineral  resource  potential  map  of  the 
West  Clear  Creek  Roadless  Area,  Yavapai 
and  Coconino  Counties,  Arizona:  U.S. 
Geological  Survey  Miscellaneous  Field 
Studies  Map  MF-1555-A,  scale  1:24,000. 

4.  Lewis,  R.  E.,  1983,  Geology  of  the  Hackberry 

Mountain  Volcanic  Center,  Yavapai  County, 
Arizona:  California  Institute  of  Technology, 
unpublished  doctoral  thesis,  295  p. 
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CONTOUR  INTERVALS  20  AND  40  FEET 
NATIONAL  GEODETIC  VERTICAL  DATUM  OF  1929 


EXPLANATION 


3020 -  WATER-TABLE  CONTOUR — Shows  altitude  of  water  table  in  the 

alluvium.  Dashed  where  approximately  located.  Contour 
interval  5  feet.  National  Geodetic  Vertical  Datum  of  1929 


3100' 


J 


POTENTIOMETRIC  CONTOUR— Shows  altitude  at  which  water  level 
would  have  stood  in  tightly  cased  well  in  the  Verde 
Formation.  Long  dashed  where  approximately  located;  short 
dashed  where  inferred.  Contour  interval  20  and  100  feet. 
National  Geodetic  Vertical  Datum  of  1929 


WELL — Figure,  3,  indicates  number  of  wells  at  this  location 


SPRING 


37 


MISCELLANEOUS  STREAMFLOW-MEASUREMENT  SITE — Number,  37, 
corresponds  to  that  in  table  1 


A  STREAMFLOW-GAGING  STATION— Operated  by  the  U.S.  Geological 

58  Survey.  Number,  58,  corresponds  to  that  in  table  1 

WATER-BUDGET  AREA 


-  GEOLOGIC  CONTACT— Dashed  where  approximately  located 


FAULT — Long  dashed  where  approximately  located;  short  dashed 
where  inferred;  dotted  where  concealed.  U,  upthrown  side; 
D,  downthrown  side 


BOUNDARY  OF  THE  ALLUVIUM  FOR  CALCULATING  THE  WATER-BUDGET 
WHERE  THE  AQUIFER  IS  CONTINUOUS 


ALTITUDE  OF  THE  WATER  TABLE  IN  THE  ALLUVIUM,  ALTITUDE  OF  THE  POTENTIOMETRIC  SURFACE  IN  THE  VERDE  FORMATION,  AND 
LOCATION  OF  SELECTED  WELLS,  SPRINGS,  AND  STREAMFLOW-MEASUREMENT  SITES,  CAMP  VERDE  AREA,  ARIZONA,  WINTER  1981 
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DISSOLVED-SOLIDS  CONCENTRATION,  IN  MILLIGRAMS  PER  LITER— Solid 
color  shows  areas  in  which  sufficient  data  are  available  for 
reasonable  assurance  of  the  dissol ved-solids  concentration  in 
ground  water.  Where  the  color  is  lighter,  the  indicated 
dissolved-solids  concentration  is  inferred.  Uncolored  areas 
indicate  no  data.  Diagonal  lines  indicate  areas  where  the 
alluvium  is  dry.  Stippled  pattern  indicates  areas  where  wells 
are  open  to  both  the  alluvium  and  the  Verde  Formation 


CHLORIDE  CONCENTRATION,  IN  MILLIGRAMS  PER  LITER— Solid  color 
shows  areas  in  which  sufficient  data  are  available  for  rea¬ 
sonable  assurance  of  the  chloride  concentration  in  ground 
water.  Where  the  color  is  lighter,  the  indicated  chloride 
concentration  is  inferred.  Uncolored  areas  indicate  no  data 
Diagonal  lines  indicate  areas  where  the  alluvium  is  dry. 
Stippled  pattern  indicates  areas  where  wells  are  open  to  bot 
the  alluvium  and  the  Verde  Formation 
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X 3/27 


Dissolved-solids  data  were  not  available  for  all  wells. 
Specific  conductance  provides  an  indication  of  the  content  of 
dissolved-solids  matter  in  the  water.  A  ratio  of  0.65  was 
used  to  convert  specific  conductance  to  dissolved  solids  for 
water 
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ILFATE  CONCENTRATION,  IN  MILLIGRAMS  PER  LITER— Solid  color 
shows  areas  in  which  sufficient  data  are  available  for  rea¬ 
sonable  assurance  of  the  sulfate  concentration  in  ground 
water.  Where  the  color  is  lighter,  the  indicated  sulfate 
concentration  is  inferred.  Uncolored  areas  indicate  no  data. 
Diagonal  lines  indicate  areas  where  the  alluvium  is  dry. 
Stippled  pattern  indicates  areas  where  wells  are  open  to  both 
the  alluvium  and  the  Verde  Formation 


ARSENIC  CONCENTRATION,  IN  MICROGRAMS  PER  LITER— Solid  color  shows 
areas  in  which  sufficient  data  are  available  for  reasonable 
assurance  of  the  arsenic  concentration  in  ground  water.  Where 
the  color  is  lighter,  the  indicated  arsenic  concentration  is 
inferred.  Uncolored  areas  indicate  no  data.  Diagonal  lines 
indicate  areas  where  the  alluvium  is  dry.  Stippled  pattern 
indicates  areas  where  wells  are  open  to  both  the  alluvium  and 
the  Verde  Formation 
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DISSOLVED-SOLIDS,  CHLORIDE,  SULFATE,  AND  ARSENIC  CONCENTRATIONS  IN  GROUND-WATER  IN  THE  ALLUVIUM,  CAMP  VERDE  AREA,  ARIZONA,  WINTER  1981 


